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Quality  Control  Program 


The  Water  Quality  Section  of  the  Ministry  of  the  Environment,  Laboratory  Services 
Branch  is  responsible  for  analysis  of  water  quality  parameters  on  a  large  number  of 
samples.  By  using  suitably  sensitive  instrumentation  and  methodologies  in  conjunction 
with  carefully  planned  and  monitored  quality  assurance  programs,  the  Water  Quality 
Section  is  able  to  maintain  a  high  standard  of  analytical  performance.  This 
performance  is  certified  through  regular  participation  in  intcrlaboraiory  round-robins. 
While  results  on  these  round-robins  are  not  included  in  this  report,  they  are  available 
on  request.  This  report  does  provide  an  outline  of  the  Quality  Control  program,  and  a 
summary  of  performance  data  for  1986. 

The  major  objective  of  the  Quality  Control  program  is  to  ensure  immediate  detection 
and  correction  of  unacceptable  analytical  performance.  In  practice,  the  activities  arc 
divided  into  continual  checks  of  basic  analytical  tools  such  as  chemicals,  water  purity, 
containers,  instrumentation,  calibration  and  recovery. 

The  quality  control  program  for  chemicals  involves  the  purchase  of  high  purity 
materials  and  regular  analysis  of  these  chemicals  for  contamination.  An  understanding 
of  their  shelf  life  and  health  effects  is  a  vital  part  of  this  program.  Distilled  and 
deionized,  distilled  water  sources  are  monitored  daily  for  conductivity  and  dissolved 
organic  carbon.  Lines  carrying  these  water  supplies  are  inspected  regularly  and 
replaced  when  necessary.  Stability  studies  for  all  solutions  are  conducted  regularly 
and  the  data  are  utilized  to  specify  shelf-life  in  method  descriptions. 

Sample  containers,  filters,  glassware  and  all  other  equipment  used  in  the  collection  and 
analysis  of  samples  are  checked  for  leaching,  adsorption  and  contamination.  The 
publication  "A  Guide  to  the  Collection  and  Submission  0/  Samples  for  Laboratory 
Analysis"  (1985)  contains  recommendations  for  sample  containers,  preservatives  and 
sampling  techniques. 

Calibration  is  achieved  by  using  standards  covering  the  analytical  range,  and  is 
performed  before  the  analysis  commences.  Since  a  high  degree  of  both  precision  and 
accuracy  is  required  to  detect  and  minimize  any  between-run  changes,  the  standards 
arc  analyzed  with  as  little  handling  and  preparation  as  possible. 

Once  a  system  has  been  calibrated,  quality  control  begins.  Depending  on  the  analytical 
procedure,  one  or  more  of  the  following  checks  is  performed:  calibration,  blank, 
recovery  or  potential  interferences.  To  obtain  duplicate  data,  the  first  aliquots  of 
samples  are  analyzed  early  in  the  run.  The  second  aliquots  arc  analyzed  later  in  the 
same  run.  In  addition,  calibration  standards  and  blanks  are  analyzed  periodically 
throughout  the  day  to  control  sensitivity  and  baseline  drift  respectively. 

Calibration  Control 

The  calibration  is  controlled  by  a  minimum  of  two  control  standards  and  a  long  term 
blank  which  are  made  up  and  maintained  independently  of  the  calibration  standards. 
The  system  is  not  calibrated  with  these  solutions.  The  long  term  blank  is  deionized, 
distilled  water  and  any  reagent  chemicals  used  in  the  pretreatment  of  samples.  Control 
standards  are  prepared  less  frequently  than  calibration  standards  and  errors  in 
calibration  standards  can  be  detected.  Overlapping  analysis  on  new  solutions  of 
control  standards  assure  that  errors  in  their  preparation  are  detected. 
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When  the  control  standards  are  analyzed,  their  sum  and  difference  are  plotted  ,vcrsus 
time,  on  a  chart  and  used  immediately  to  determine  whether  the  calibration  process  is 
in  control.  The  control  limits,  against  which  the  daily  values  arc  compared,  arc 
determined  from  previous  data.  In  general,  the  dailv  values  are  allowed  to  vary  by  *2 
to  5%  and  *I  to  3%  of  full  scale  for  the  sum  and  difference  respectively.  If  either  the 
sum  or  the  difference  is  out  of  control,  the  system  is  stopped,  corrective  action  taken 
and  the  control  samples  are  re-analyzed.  This  cycle  is  repeated  until  the  system  is 
brought  within  control  limits. 

The  standard  deviations  of  the  control  standards  arc  used  to  estimate  the  between  run 
standard  deviation  (S)  and  the  within  run  standard  deviation  (S^)-  Values  for  S  and 
Sw  are  calculated  as  follows: 

2Sw2  =  (Sa-b)2  2S2  =  (Sa)2  +  (Sb)2 

Where 

Sa  "    standard  deviation  of  control  sample  A 
Sb  =    standard  deviation  of  control  sample  B 

Sa-b  =    standard  deviation  of  difference  for 
control  samples  A  and  B 

N.B.  If  a  second  range  is  employed  for  one  test,  more  control  standards  are  used 
because,  in  many  systems,  the  between  run  standard  deviation  may  be  concentration 
dependent. 

For  a  detailed  description  of  the  control  standard  process,  refer  to  references  1,  2,  3 
and  4  in  the  bibliography. 

Recovery  Checks 

In  methods  where  sample  preparation,  such  as  digestion  or  extraction,  is  required,  a 
recovery  check  ,  suitable  to  that  system,  is  required  to  estimate  the  efficiency  of  the 
pretreatment.  These  solutions  are  not  used  to  calibrate  the  instrument,  but  corrections 
for  the  blank  and  matrix  effects  are  estimated  and  applied  if  necessary.  For  an 
analytical  run  to  be  accepted,  the  recoveries  should  be  within  '15%  of  their  expected 
values  and  the  average  blank  should  be  within  three  standard  deviations  of  its 
historical  mean.  If  a  second  range  is  employed  for  a  test,  at  least  one  additional 
recovery  standard  is  used. 

Sensitivity  Checks 

Any  change  in  the  sensitivity  of  the  instrumentation,  over  the  period  of  atialysis,  is 
monitored  by  analyzing  samples  of  a  high  standard  periodically.  Baseline  drift  is  also 
recorded  by  periodic  analysis  of  samples  which  do  not  contain  any  of  the  analyte.  In 
most  cases,  this  is  deionized,  distilled  water  but  the  matrix  may  be  adjusted  to 
correspond  to  sample  pretreatment.  The  frequency  of  these  check  samples  is 
determined  from  historical  data  for  each  analytical  system. 

Interference  Checks 

Interference  checks  are  run  on  any  test  where  a  material  may  be  present  in  large 
enough  concentration  to  affect  the  results.  The  checks  are  near  the  threshold 
concentration,  beyond  which  the  methodological  safeguards,  to  minimize  the 
interferences,  are  no  longer  effective.  These  checks  indicate  that  the  interferences 
have  no  effect  up  to  the  specified  concentrations.  Spiked  checks  are  not  performed  on 
a  routine  basis. 
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Duplicate  Data 

Natural  samples  are  selected  for  non-adjacent,  within-run  duplicate  analysis.  By 
analyzing  samples  in  duplicate,  the  ability  of  the  analyst  to  obtain  repeatable 
analytical  results,  within  a  short  period  of  time,  can  be  determined.  For  results  to  be 
acceptable,  at  least  two-thirds  of  the  duplicate  data  must  conform  to  limits  which  are 
based  on  historical  performance.  j 

For  this  performance  report,  the  observed  differences  in  duplicate  results  are 
accumulated  and  sorted  according  to  sample  concentration  span.  A  standard  deviation 
is  then  calculated  for  each  of  these  spans.  The  algorithm  differs  from  the 
conventional  standard  deviation  as  follows: 

Conventional  Std.  Dev.  Std.  Dev.  of  Duplicates 


S^ 


2^(X,  -  ^2)1 


X     '' 


In 


Where 


Si  =  sample  standard  deviation 

Sj  =  duplicate  difference  standard  deviation 

n  =  number  of  data 

3^  =  mean  of  data 

X,  =  i"  result 

[x,-xt),  =  difference  of  the  *'*  duplicate 
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FORMAT  FOR  PERFORMANCE  REPORT 


The  types  of  samples  analyzed  in  the  Water  Quality  Section  include  ground  water, 
surface  water,  sewage,  industrial  waste,  leachates,  soils,  soil  extract,  drinking  water 
and  precipitation.  The  Laboratory  Information  System  (LIS)  is  a  centralized  computer 
system  which  routes  samples  to  a  specific  workstation  and  receives  results  to  format 
into  reports. 

There  is  a  performance  report  for  each  test.  Information  is  provided  to  assist  the 
reader  in  identifying  the  data  which  is  appropriate  to  the  various  sample  types  and 
classes.  The  performance  reports  consist  of  a  general  summary  sheet  for  each 
parameter,  followed  by  one  or  more  sheets  of  tabulated  data  and  a  plot  of  control 
standards,  recovery  checks  and  duplicate  results,  where  applicable.  The  remainder  of 
this  section  outlines  the  type  of  information  which  is  included  in  the  individual 
performance  reports. 


SUMMARY  SHEET 

TITLE: 

The  name  of  the  parameter  in  the  summary. 

IDENTIFICATION: 

Laboratory:  Where  the  test  is  performed  on  the  sample  types  listed. 

LIS  Test  Name  Code:  LIS  code  used  to  request  analysis. 

Workstation  Code:  LIS  code  for  workstation  where  sample  is  routed. 

Method  Code;  LIS  code  for  the  analytical  procedure.  i 

Method  Introduced:  Date  that  the  method  was  implemented  at  the  laboratory. 

Units:  Units  in  which  the  results  are  reported.  | 

Unit  Code:  LIS  code  for  the  units. 

Supervisor:  Supervisor  responsible  for  the  laboratory. 

Sample  Type/Matrix:  The  various  sample  types  that  can  be  routed  to 

the  workstation. 

SAMPLING: 

A  brief  description  of  the  type  of  bottle  to  use,  preservatives  (if  applicable)  and 
minimum  volume  of  sample  required.  Any  sample  preparation,  which  must  be 
performed  in  the  field,  is  also  given. 

SAMPLE  PREPARATION: 

Sample  preparation  techniques  which  must  be  performed  at  the  laboratory  before 
analysis. 
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ANALYTICAL  PROCEDURE: 

A  brief  description  of  the  analytical  method  used  to  test  for  the  parameter.  For 
detailed  method  descriptions,  refer  to  reference  4  in  the  bibliography. 

INSTRUMENTATION: 

Instrumentation,  used  to  perform  the  test,  is  given.  A  detailed  description  can  be 
found  in  reference  5.  Reference  to  automated  continuous  flow  systems  consist  of  a 
sampler,  peristaltic  pump,  manifold  for  reagent  addition,  detection  system  and  a 
readout  system.  Use  of  microcomputers,  to  control  operation  of  analytical  equipment 
and/or  data  acquisition,  is  identified. 

REPORTING: 

The  maximum  number  of  significant  figures  used  to  report  the  result.  The  calculated 
W  value  is  reported  when  no  detectable  response  of  the  instrumentation  is  observed. 
Results,  which  are  less  than  the  T  value,  are  indicated  by  the  <T  remark.  For  a 
further  explanation  of  the  W  and  T  significance,  refer  to  appendix  A. 

CALIBRATION: 

The  number  of  different  standards  used  to  calibrate  the  analytical  system  daily. 

CONTROLS: 

The  calibration  control,  recovery  control  and  drift  control  standards,  that  arc  used,  to 
ensure  the  proper  operation  of  the  system  and  may  include  the  frequency  of  analysis. 

MODIFICATIONS: 

Modifications  to  the  test  since  the  publication  of  ''Handbook  of  Analytical  Methods  for 
Environmental  Samples"  (HAMES)  (reference  5). 

NOTES: 

Explanatory  notes  which  may  aid  the  data  user  in  interpreting  results  and  information. 


PERFORMANCE  DATA 

For  each  performance  report,  there  will  be  at  least  one  tabulated  data  page. 

TITLE: 

The  name  of  the  parameter. 

OUALITY  CONTROL  DATA  FROM/TO: 

The  dates  of  the  collection  period  for  the  data. 

The  laboratory  in  which  the  data  were  collected. 
ANALYTICAL  RANGE: 

The  analytical  range,  in  concentration  units,  is  stated  from  the  detection  criterion  to 
100%  of  full  scale.  A  blank,  or  N/A,  for  the  detection  criterion  indicates  that 
insufficient  data  were  available  in  the  lowest  range  of  duplicates  for  direct 
calculation. 
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CALIBRATION  CONTROL: 

A  table  for  the  calibration  control  standards.  The  within  run  standard  deviation  (Sw), 
the  between  run  standard  deviation  (S),  the  ratio  S/Sw  and  the  ranges  for  acceptance 
of  the  A+B  and  A-B  values  are  shown. 

RECOVERIES: 

A  table  for  the  recovery  control  standards. 

DUPLICATES: 

A  table  for  the  within  run  data  of  the  duplicate  aliquots.  The  data  are  sorted  into  a 
number  of  concentration  spans.  The  coefficient  of  variation  (%)  is  obtained  by 
dividing  the  mean  standard  deviation  (S2)  by  the  mean  concentration,  multiplied  by 
100,  for  each  concentration  span.  , 

DETECTION  CRITERION: 

The  detection  criterion,  which  is  based  on  the  lowest  span  of  duplicate  data,  is 
calculated  by  rounding  the  standard  deviation  to  the  next  lower  1,  2  or  5  digit  and 
multiplying  by  5. 

OTHER  CHECKS: 

Data  for  any  other  checks  which  may  be  used. 


OUALTTY  CONTROL  GRAPHS 

For  each  data  page  there  is  one  quality  control  graph  page. 

TITLE: 

The  name  of  the  parameter  and  appropriate  units. 

DATE  FROM/TO: 

Dates  on  plot  correspond  to  dates  on  performance  data  page. 

CALIBRATION  CONTROL: 

Calibration  control  standard  sums  and  differences  are  plotted  on  a  horizontal  scale  for 
the  period  of  data  collection,  the  vertical  scale  is  centred  on  the  expected  value. 
Control  limits  (*CL)  were  chosen  from  previous  analytical  performance  when  available. 
Frequent  data  outside  the  limits,  indicate  a  system  out  of  control  or  excessively  close 
limits.    An  asterisk  marks  each  point  more  than  15%  outside  the  limits. 

RECOVERY  PLOTS: 

Where  recovery  checks  are  performed,  the  highest  and  lowest  concentrations  arc 
plotted.  The  horizontal  scale  is  identical  to  the  calibration  control  plots.  The  vertical 
scale  is  centred  on  the  expected  value. 
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DUPLICATE  PLOTS: 

AH  duplicate  results,  for  the  period,  are  summarized  in  a  three  segment  plot.  Each 
segment  is  a  portion  of  the  full  scale  calibration.  These  segments  may  not  correspond 
to  the  spans  listed  in  the  PERFORMANCE  DATA  page.  In  each  concentration 
category,  the  absolute  differences  between  duplicate  samples  are  grouped  to  determine 
their  frequency.  The  relative  number  of  occurrences,  in  each  range,  are  plotted  as  a 
percentage  of  the  total  in  three  frequency  histograms.  As  the  histogram  ranges  arc 
calculated  with  respect  to  full  scale,  they  cover  the  same  span  of  absolute  differences 
in  concentration  for  each  of  the  graphs,  and  the  distribution  can,  therefore,  be 
compared  directly. 
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PERFORMANCE  SUMMARIES 
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***    ACIDITY  -  GRAN    »»» 

IDENTIFICATION: 

Laboratory         :  Dorse-t  Method  Introduced:  16/08/82 

LIS  Test  Name  Code t  ACDG  Units  «  mg/L  as  CaC03 

Work  Stat  ion  Code  '•  DOT  Un  it  Code  063801 

Method  Code        i  030GT6  Supervisor        t  F.  Tomasslni 

Sample  Type/Matrixt  Streams,  Precipitation,  Groundwaters 

SAr*FLlNGi 
Quantity  Required:  25  mL 

Container         ;  Amber  polyethylene  bottle  filled  to  the  brim;  screw  caps 

with  cone-shaped  liners  are  preferred 

ANALYTICAL  PROCEDURE  1 

Samples    <  10,0    mL>    are    titrated    with    0,01    N   sodium   hydroxide    to    a    pH    endpoint    o-f 
<8.3.    The    titrant     is    standardized    against    0.0005N   potassium   hydrogen 
Phthalate .The    titrant    delivery    rate     is    determined    from   the    slope    of    the 
titration    curve    and    the    stability    of    the    pH    reading    following    each    al  i<iuot    of 
titrant.       Data    are    subject    to    Gran    analysis. 
N.B.    pH    and    Total     acidity    are    determined    simultaneously, 

INSTRUMENTATION! 
Semi -automated    modular    titration    system   with    microcon^ut er    control     and    data 
reduction    software, 

REPORTING! 
Maximum   Significant    Figures:    3  Calculated    W  valuti    5*  T   valuei    25 

CALIBRATION: 
e    standard    buffers    covering    the    pH    range    of    4    to    7. 

controls: 
Calibration:    LTBL    plus    2    standards,    eg,    QCA 
Drift  :    B    standard    buffers    -4    times    daily. 

NOTE  I 
DISCONTINUED    AS    OF    21/07/86.        SAMPLES    TRANSFERRED    TO    PHACD    WORKSTATION. 
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ACIDITY  -  GRAN 
QUALITY  CONTROL  DATA  FROM  03/01/86  TO  18/07/86 


Lab  s    Dorset 


Analytical    Ranges      25   to    1000   u«<i/L   as    H 


CALIBRATION 

CONTROLS 

Number 

Expected 

Av .Concn 

Av.Bi 

as 

StandardC 1 > 

of 

Data 

Concn 

500 

Measured 
438 

Dev  iat  ion 

a       : 

37 

-2 

7.8 

b       : 

37 

200 

202 

S 

5.0 

a+b    ! 

37 

700 

700 

0 

10.  1 

a-b     : 

37 

300 

236 

-4 

8,4 

&.d.(AB>!      Su<within   run)! 


5.3        S< between    runs  > t 


6.6   S/Sw 


1.10 


On  any  given  day  the  calibration  is  accepted  if  the  values  obtained  lie  within 
the  rangess 

655  to  745   for  A+B 

270  to  330   for  A-B 


DUPLICATES! 


hVimber    of 
Data   Pairs 

5 
43 
44 

e 
4 

38 


Sample 
Concn  Span 


0.0  - 
40 

100 

250 


40.0 
100 
250 
500 


500    -   1000 
Overal 1 


Mean<2> 
s.d. 

3.65 

7.6 
13.8 
53.0 
63.2 
18.2 


Coef f  ic  ient 
of    var  .( '/,) 

10.8 
11.2 

9.0 
14,5 

3.7 

N,'A 


STANDARD    DEVIATION   <s.dupl>i  7.60 


OTMER    CHECKS I 


Long    Term  BlanK 


Number 
of    Data 

32 


W  valuci    5 


T  value!       25 


Data 
Mean 

6.73 


Standard< 1 > 
Dev  iat  ion 

3.730 
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QUALITY   CONTROL   GRAPHS 

ACIDITY  -  6RAN  (UEQ/L  AS  H) 


FTOH:  09/01/86 
TO;  18/07/86 


748 


+  CL 


700 


6SS 


330 


300 


270 


lOQX-i 


QUALITY  CONTROL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 


—  EXPECTED  VALUE 

CONTROL  LIMIT  tCL) 

»  DATA  >  IBK  OUTSIDE  GL 


-  CL 


-+  CL 


-  CL 


rlOOX 


0-2X 


2-4X  4-6X  >  6X 
0-20X  F.S. 


0-2X 


S-4X  4-6X  >  ex 

20-30X  F.S. 


0-2X  2-4X  4-6X  >  6X 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  tF.SJ:   1000  UEQ/L  A3  H 
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»**       ACIDITY    -    GRRN       *»* 

IDEKTIFICATlOJi: 

Laboratory                        :  Titration  Method     Introduced:  01/08/82 

LIS    Test    Name    Code:  ACDG  Units                                   :  U9/L    as    H 

Work    Station    Code     i  PHACD  Unit    Code                        :  063801 

Method    Code                     t  001BT5  Supervisor                     :  P.    Canvbel 1 

Sample    Type/Matrix:  Precipitation,  Throughfall,    Stemflou 

SAhPLirie* 
Quantity    Required:     15    mL 
Container  :    Polystyrene 

ftHALYTICftL    PROCEDURE! 

Sample    aliquots<10,0    mL>    are    tit  rated    with    0,01N   sodium   hydr  ox  ide    to    a    pH    .>e,3. 
The    titrant     is    standardized    against    0.0005N   potassium   hydrogen    phthalate.    The 
titrant    delivery    rate     is    determined    from   the    slope    of    the    titration    curve    and 
the    stability    of    the    pH    readings    following    each    aliquot    of    titrant.    Data    are 
subjected    to    Gran    anal ys is, 
M.B,     pH    and    total     fixed    endpoint    acidity    are    determined    simultaneously. 

USTRUMEriTATION; 

Automated    modular    titration    system   with    microcorw»uter    control     and    data 
process ing    software. 

REPORT  I  r>IG: 
Maximim   Significant    Kigures*    3  Calculated    N   valueJ     1  T   value*    5 

CALIBRATION! 
e    standard    buffers    covering    the    pH    range    of    4    to    7. 

COrTTROLSt 

Calibration     :    LTBL    (expected    result     is     16.6    ueq/L    as    H)    plus    two    standards,    eg, 
QCA 

MODIFICATIOr-IS! 

01/08/82    -QC    program   was    expanded    to     include    Gran    acidity    for    which    the 
reporting    units    are    ug/L    as    H. 

01/05/63    -System   was    fully    automated    by     introduction    of    a    sampler,    and    an 
automated    device    for    washing    the    electrode    between    analyses. 

01/06/94     -Normality    of    KHP    used    to    standardize    the    base    was    reduced    from   0,005N 
to    0.0005N 

30/05/86    -Direct    Computer    Input    ( DCI )    to    the    Laboratory    Information    System 
<LIS>    was     Introdi-iced. 
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ACIDITY  -  GRAM 
OUALITi  COMTROL  DATA  FROM  03/01/86  TO  ££/l£/Qe 

Lab  I  Titr  at  ion  Anal  vt  ical  Range  i   5  to  1000   ue<i.  L  as  H 


CACIBRATIOri 

COfTTROL : 

1  ki  mb  e  r 

E;<pected 

Av .Concn 

Au  .E 

ias 

Standar  d'.'  1  > 

of    Data 

Concn 

Measur  ed 
501 

DeM  iat  ion 

a       I 

500 

1 

6.3 

b      I 

125 

200 

206 

6 

■1  .0 

a+b     : 

125 

700 

707 

1 

9.7 

a-b     1 

ISS 

300 

295 

-5 

•1-  1 

£ .d .<  AB> !       Su<  u  ith  in 

run  > 

E 

9 

S<  between    runs): 

5 

3 

S. 

Su :        1  . 82 

On  any  giyen  da>'  the  calibration  i£  accepted  if  the  values  obtained  lie  within 
the  r  anges  : 

B55    to  745   For  A+B 

270    to  330   for  A-B 

DUPLICATES! 


f  lumber 

of 

Samp 

1  e 

r-tean^  £> 

Coe 

f  f  i  c  i  e  n  t 

Data   P 

airs 

Concn 

Span 

0 

s.d. 
1.70 

of 

var  .<  ;;> 

34 

0 

0    - 

*10. 

6.9 

194 

40 

- 

100 

1  .8 

2.7 

59 

100 

- 

250 

e.7 

2.0 

a 

250 

- 

500 

3.0 

0.9 

1 

500 

- 

1000 

MA 

tlfi 

350 

Over al 1 

8.0 

ri/A 

UJ  v«]uei     1  T   value  t 

0T>1ER    CHECKS!  Murder  Data  Standard<l> 

of    Data  Mean  Dev  iat  ion 


Long    Term   BlanK  :  117  13.28  2.883 
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QUALITY   CONTROL   GRAPHS 

ACIDITY  -  GRAN  (UEQ/L  AS  H) 


FHOM:  03/0 1/B8 
TO:  22/12/B6 


74S 


700 


6SS 


QUALITY  CONTROL  SAMPLE  A+B 


+  CL 


-  CL 


330 


300 


270 


^A-\AyV 


QUALITY  CONTROL  SAMPLE  A-B 


+  CL 


-  CL 


EXPECTED  VALUE 

CONTROL  LIMIT  tCLj 

»*  DATA  >  15X  OUTSIDE  CL 


100% 


0-2X  2-4%  '  4-6%  '  >  ex 
0-20%  F.S. 


0-2%  2-4%  '  4-8%  '  >  6% 
20-60%  F.S. 


rlOOX 


0-2%  2-4%  '  4-6%  '  >  6% 
30-100%  F.S. 


-50 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   1000  UEQ/L  A3  H 
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»«»   PICIDITY  -  TOTAL  FIXED  ENDPOINT  <  TFE  >   «** 

IDENTIFICATION! 

Laboratory         i  Dorset  Method  Introduced i  lB/08/82 

LIS  Tes-t  Name  Code  i  ACDT  Units              i  mg/l,  as  CaC03 

Work  Station  Code  r  DOT  Unit  Code  064315 

Method  Code         i    C806T3  Supervisor         %  F.  Tomassinl 

Sample  Type/Matrixi  Streams,  Precipitation,  Groundwaters 

SAMPLlNGi 
Quantity  Reiiuiredc  25  mL 

Container         i  Amber  polyethylene  bottle  filled  to  the  brim;  screw  caps 

with  cone-shaped  1 iners  are  preferred 

ANALYTICAL  PROCEDURE i 

Samples  <10.0  mL>  are  titrated  with  0.01  N  sodium  hydroxide  to  a  pH  endpoint  of 
8,3.  The  t  Itrant  is  standardized  against  0.O05N  potass ium  hydrogen  phthal ate  .The 
titrant  delivery  rate  is  determined  from  the  slope  of  the  titration  curve  and 
the  stability  of  the  pH  reading  following  each  aliquot  of  titrant. 
N.B.  pH  and  Gran  acidity  are  determined  simultaneously. 

Ih^STRUMENTATIONi 

Semi-automated  modular  titration  system  with  microcomputer  control  and  data 
reduction  software. 

REPORTING: 
Maximum  Significant  Figures:  3      Calculated  U  value:  0.2*      j  valuei  i 

CALIBRATION! 
2  standard  buffers  covering  the  pH  range  of  4  to  7. 

CONTROLS! 
Calibration!  LTBL  plus  2  standards,  eg,  OCA 
Drift       1  2  standard  buffers  -4  times  daily, 

f-IOTE! 
DISCONTINUED  AS  OF  21/07/96.   SAMPLES  TRANSFERRED  TO  PHACD  WORKSTATION. 
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ftCIDITY  -  TDTftL  FIXED  ENDPOINT 

QUALITY  CONTROL  DATA  FROM  08/01/86  TO  £8/07/86 


Lab;    Dorset 


Analytical    Range i       1    to    50.0   mg/L    as    CaC03 


CALIBRATION 

CONTROL I 

^'JulTlbftr 

of    Data 

a       1 

4i 

b       t 

41 

a+b    t 

41 

a-b    1 

41 

Expected  Av.Concn  Av.Bias 

Concn  Measured 


25-00  25.01  0.01 

»0'20  10.20  0.00 

35-20  35.51  0.01 

l^'-SO  14.81  0,01 


Standard< 1 ) 
Dev  iat  ion 

0.366 
0.284 
0.515 
0.405 

s.d.<ABM       Sw<withln    run):  0.286  SCbetween    runs):  0.328         S/Svi  .        1.14 

theTIngisr    "*'    *'"    -Mbration    is    accepted    if    the    .alues    obtained    lie    -ithin 

32,95       to       37.45    for    A+B 
13.30       to       16.30    for    A-B 

DUPLICATES.  Nurr^er    of  Sa,,^  1  e  Mean<2>  Coefficient 


Data   Pairs  Concn    Span                        s.d. 

4  0.00    -           2,00  0,103 

3S  E.00    -            5.00  0.276 

^^  5.00    -          10.00  0.636 

*3  10.0       -         25.0  1 .  16 


of    var.</.? 

6.6 
8,0 
3.4 

9.  1 


3                         25.0       -          50.0                3.39  10.3 

99                                  Overall                        0,85  r4/A 

STAWARD    DEVIATION  (s.duplM          0.276                               W  value  i  0.2 

OTHER    CHECKS.                                           N.,^er  Data  Standard<  1  > 

of    D*-ta  Mean  Deviation 

Lons    Term   BlanK                i               38                                       0,33  0"288" 


T  v«luei 
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QUALITY   CONTROL   GRAPHS 

ACIDITY  -  TOTAL  FIXED  ENDPOINT  (M6/L  AS  CAC03) 


FROM:  09/01/86 
TO:  28/07/86 


37.45 


35,20 


38.95 


16.30 


14.  BO 


13.30 


lOOX-i 


QUALITY  CONTHOU  SAMPLE  A+B 


QUALITY  CQNTHOL  SAMPLE  A-B 


—  EXPECTED  VALUE 
— ■  CONTROL  LIMIT  (CD 
•»  DATA  >  IBX  OUTSIDE  CL 


O-aX  2-4X  4-6X  >  6X        0-2X  a-4X  4-6X  '  >  6% 
O-HOX  F.S.  aO-BOX  F.S, 


+  CL 


-  CL 


+  CL 


-  CL 


rlOOX 


-50 


0-2X  2-4X  4-6X  >  6X 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   50  MS/L  AS  CAC03 
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♦  *♦       ftCIDlTY    -    TOTAL    FIXED    Er  ©POINT    < TFE >        »*» 


IDEMTIFICATION: 
Labor atory  i 

LIS    Test    Name    Code* 
l-JorK    S-tat  ion    Code     : 

Method    Code  : 

Samp  1  e     Type./'I»ia-tr  ix     : 


Ti trat  ion 

ftCDT 

PHflCD 

001BT2 


Method    Introduced* 
Units  : 

Unit    Code  i 

Supers  isor  ; 


mg/L    as    CaC03 

064915 

P.    Campbell 


Precipitation/    Thr oughf al  1  ,    Stemflow,    Domestic    Waters, 


Piv'ers,    Lakes,    <  by    special    request*     Industrial    Waste,    Sewage) 

Sftt'ff'LU-IGi 
Quantity    Required:      15    ni^ 
Conta  iner  i    Polystyrene 

Ar^LYTICftL    PROCEDURE* 

Sample    al  iqiiots    (lO.O    ml^ >    are    titrated     in    an    automated    system   with    0.01N   sodium 
hydroxide    to    a    pH    endpo int    of    8.3.    The    titrant     is    standardized    by    titrating 
0.0005N   potassium   hydrogen    phthalate    to    the    pH    endpoint    of    8.3,     The    titrant 
delivery    rate     is    determined    from   the    slope    of    the    titration    curve    and    the 
stability    of    the    pH    readings    following    each    aliquot    of    titrant, 
H.B.     pH    and    Gran    acidity    are    determined    simultaneously 

inSTRUMENTATlON: 

Automated    modular    titration    system  with    microconf>uter    control    and    data 
process ing    software. 

REPORTINGi 
Maximum   Significant    Figuresi    3  Calculated    14  value*    0.05  t   value:    0,25 

CftLIBRATION* 
e   standard    buffers    covering    the    pH   range    of    4    to    7. 

CONTROLS  * 
Calibration     *    LTBL    plus    two    standards,    eg,    QCA 

MODIFICATIOMS* 

01/04/82    -Sample    volume    Mas    decreased    from    100.0    to     10.0    mL. 

01/05/83    -System  was    fully    automated    by     introduction    of    a    sarT*»ler,    and    an 
automated    device    for    washing    the    electrode    between    analyses. 

01/06/84    -Normality    of    KHP    used    to    standardize    base    was    reduced    from   0,00SN   to 
0,0O05N. 

30/05/86    -Direct    Computer    Input    <DCI>    to    the    Laboratory    Information    System 
(LIS)    was     introduced. 
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ACIDITY    -    TOTAL    FIXED    ErDPOUrT   <  TFE ) 
DUALITY    COrJTROL    DATA    FROM    O3./0K'86    TO    22/' I £.'36 


Lab!    Titration 


Analytical     Range!    0.25    to     100.0    rrrg.  L    as    CaC03 


CALIBRATIOM 

COrfTROL  s 

Mumber 

of    Data 

a       i 

125 

b       : 

125 

a+b    : 

125 

a-b     : 

125 

Expected 
Con  en 

2*1.9 
10,7 
35.6 
14.2 


Av .Concn 
Measured 

£5.  1 
10.4 
35.5 

14.7 


s.d.<AB>:       Sw<uithin    run) 


O.M  SCbetueen    runs)i 


Av .Bias 


0.2 

-D.3 

-0.  1 

0.5 

0.: 


StandardC  1  ) 
Dev  iat  ion 


0 

32 

0 

.21 

0 

50 

0 

.20 

S.  £u:        1.31 


On    aiv/    given    day    the    calibration     is    accepted     if    the    values    obtained    lie    within 
the    r  anges  : 

32,6       to  33.6    for    A+B 

12.2       to  16.2    for    A-B 

DUPLICATES! 


t  K)  mb  e  r 

of 

Samp  1  e 

HeanC  2) 

Coe 

f  f  i  c  i  e  n  t 

Data    F 

airs 

Concn 

Span 

s.d. 

0.078 

of 

var  ,<  ;;; 

89 

0.00    - 

2.00 

5.8 

193 

2,00    - 

5.00 

0.091 

2.6 

57 

5.00    - 

10.00 

0.  104 

1.5 

4 

10.0        - 

25.0 

0.  13 

0.9 

S 

25.0        - 

100.0 

0.95 

1  .5 

345 

Over 

al  1 

0-  12 

II,  A 

STAMDARD    DEVIATION   (s.dupl)!  0.078 


07MER    CHECKS: 


Long    Term   Blank 


number 
of    Data 

119 


LJ  value  t    0.05 

Data 
Mean 


T   value  1    0.25 


0.76 


Standard<  1 > 
Dev  i  at  ion 

O.  179 
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QUALITY   CONTROL   GRAPHS  from:  os/oi/bb 

ACIDITY  -  TOTAL  FIXED  ENDPQINT    (TFE)     (M6/L  AS   CAC03)   ^°-    22/ia/86 


38.6 


32.6 


16.2 


14.2 


12.2 


QUALITY  CONTROL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  (CD 

N  DATA  >  15X  OUTSIDE  CL 


+  CL 


■•PW-'^-^Mi^vv^./^^'Vi'^':^^^ 


-  CL 


+  CL 


-  CL 


0-2%  2-4X  '  4-8X  '  >  6X 


0-201:  F.S. 


0-2X  '  2-4%  '  4-6X  '  >  6X 
20-80%  F.S. 


rlOOX 


0-2%  2-4%  '  4-8%  '  >  6% 
50-100%  F.S. 


-50 


CONCENTRATION  DIFFERENCE  BETKEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.3.);   100  MB/L  AS  CAC03 
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***      ALKALINITY  -  GRAN   »«« 

IDEmTFlCATION! 
Laboratory         i  Dorset  Method  Introduced  i  E6/07/79 

LIS  Test  Name  Codes  ALKTI  Units  i  mg/u  as  CaC03 

i^JorK  Station  Code  i  DOT  Unit  Code         t    064815 

Method  Code        :  0305T6  Supervisor        i  F.  Tomassini 

Sample  Type/Matrixi  Streams,  LaKes  ,Prec ip itat Ion  ,  Groundyaters 

sampling: 
Quantity  Required!  153  mL 

Container         :  Amber  polyethylene  bottle  filled  to  the  brim;  screw  caps 

with  cone-shaped  liners  are  preferred. 

ANALYTICAL  PROCEDURE i 

Samples  CIO©  mL >  are  weighed  Cvolume  =  weight),  and  titrated  with  0.02  N 
sulphuric  acid  to  a  pH  <3.7.  The  titrant  delivery  rate  is  determined  from  the 
slope  of  the  titration  curve  and  the  stability  of  the  pH  reading  following  each 
aliquot  of  titrant.  Data  are  subjected  to  Gran  analysis. 
N.B.  pH  is  determined  simultaneously, 

INSTRUMENTATION: 

Semi-automated  modular  titration  system  with  microcomputer  control  and  data 
reduction  software. 

REPORTING! 
Maximum  Significant  Figuresi  3      Calculated  W  value>  0.1         T  valuei  0,5 

CALIBRATION! 
a  standard  buffers  covering  the  pH  range  of  4  to  7. 

CONTROLS  t 
Calibration!  LTBL  plus  a  standards,  eg,  QCA. 
D''*"ft       <  2  standard  buffers  -4  times  daily. 
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RLKALINITY  -  GRAN 
QUALITY  CONTROL  DATA  FROM  03/01/86  TO  31/12/86 


Labi    Dorse-t 


Analytical    Ranged    0.5   to    25.00   mg/L   as    CaC03 


CALIBRATION 

CONTROL  1 

Number 
of  Data 

238 
238 
238 
238 

Expected 
Concn 

20.00 

5.00 

25.00 

IS. 00 

Av .Concn 
Measured 

20.01 

4,73 

24.80 

15.23 

Av.Bias 

0.01 
-0.21 
-0.20 

0.23 

Standard< 1 ) 
Dev lat  ion 

a   : 

b   I 

a+b  t 

a-b  t 

0.4U 
0.188 
0.560 
0.320 

».d.<AB)i       Su<Nithin    run)t  0.226  S< between    runs>i  0.323         S/Sw i        1.43 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    within 
the    ranges! 

23,88       to       26, 12    for    A+B 
14.25       to       15.75    for    A-B 

DUPLICATE8I         Number    of  5ample  Mean<2>  Coefficient 

Data   Pairs  Concn    8pan  s.d,  of    var.(/.> 


251  0.00  -  2.00  0,136 

284  2,00  -  5,00  0.085 

72  5.00  -  10.00  0.725 

1^  10.00  -  25,00  0,833 


14.8 
2.8 

10,2 
6,5 


®2I                                Overall  0.301                                N/A 

6TA^«^ARD    DEVIATION  (s.dupDi          0,136  W  valu.l  0.1                          T  valu«.    0.5 

OTHER    CHECKSI                                          Number  Data                            Standard<I> 

o*    Data  Mean                             Deviation 


Long    Term   Blank  i  230  -0,31 


0.236 
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QUALITY   CONTROL   GRAPHS 

ALKALINITY  -  GRAN    (MG/L   AS  CAC03) 


FROM:  03/01/B6 
TO:  31/12/B6 


26.12 


25.00 


S3.B8 


15.75 


IS.  00 


14.25 


QUALITY  CONTROL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

»*  DATA  >  15X  OUTSIDE  CL 


+  CL 


-  CL 


-+  CL 


--  CL 


lOOX 


rlOOX 


-SO 


0-2X  Z-4X     4-eX  >  6%        0-2X  2-4X  4-6X  >  6X   0-ZX     2-4X  4-BX  >  6X 
0-20X  F.S.  20-50X  F.3.  50-100X  F.S. 

CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF. 3. J:   25  M8/L  A3  CAC03 
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»*»    ftLKHLINITY  -  GRAN 


*** 


IDENTIFICATION! 

Laboratory  i  Titrat  ion 

LIS  Test  Name  Code »  ALKTI 

WorK  Station  Code  i  RftTS 

Method  Code         i  004AT6 


Method  Introduced  t  08/07/8a 

Units  I  mg/L  as  CaC03 

Unit  Code         i  064915 

Supervisor         i  p.  Campbell 


Sample  Type/Matrixi  Rivers,  LaKes ,  Precipitation,  Soil  Extracts,  Effluents 

SAMPLING! 
Quantity  Required!  50  mL 

Container  t    Polyethylene  bottle  filled  to  the  brim;  screw  caps  with 

cone-shaped  liners  are  preferred, 

ANALYTICAL  PROCEDURE: 

Samples  <  10,0  mL )  are  titrated  with  0.0E  N  sulphuric  acid  to  pH  <4,0,The 
titrant  delivery  rate  is  determined  from  the  slope  of  the  titration  curve  and 
the  stability  of  the  pH  reading  following  each  aliquot  of  titrant.  Data  are 
subjected  to  Gran  analysis. 

N.B.  pH,  total  fixed  endpoint  alkalinity  and  conductivity  are  determined 
simultaneously. 

INSTRUMENTATION! 

Automated  modular  titration  system  with  microcofr»>uter  control  and  data 
process  Ing  software. 


T  valuei  0.5 


REPORTING! 
Maximum  Significant  Figures!  4      Calculated  U  value!  0.1 

CALIBRATION! 
e  standard  buffers  covering  the  pH  range  4  to  7. 

CONTROLS  t 
Calibration!  LTBL  plus  two  standards,  eg,  QCA, 
Drift       I  In  run  standards  throughout  the  run  (diluted  tap  water  Z&'A   V/V). 

MODIFICATIONS! 

02/03/84  -QC  program  was  expanded  to  Include  pH  and  total  fixed  endpoint 
alKallnlty;  preparation  and  storage  of  QC  solutions  was  modified. 

16/03/84  -Use  of  4  or,  polyethylene  bottles  plus  screw  caps  with  cone-  shaped 
liners  was  recommended  for  sampling. 

09/05/85  -RATS  -  River  Automated  Titration  System  -  designed  for  the 
determination  of  conductivity,  pH,  alkalinity  -  total  fixed  endpoint  and 
alkalinity  -  Gran.   The  system  Is  microcomputer  controlled  with  data  reduction 
and  direct  computer  input  <DCIJ  capabilities. 
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ALKALINITY-ORAN 

QUftLlTY    CONTROL    DflTft    FROM    03/01/86    TO    £4/12/86 


Lab  :    Ti-tra-t  ion 


Analytical    Range:    0,5   to    25.00   mg/L    as    CaC03 


CftLIBRATION 

CONTROL 1 

N».jmber 

Expected 

ftw 

. Concn 

flv.Bias 

Standard^ 1> 

of  Data 
108 

Concn 

10.00 

Mtt 

asur ed 

-0.  15 

Oev lat  ion 

c   : 

9.85 

0.  132 

d   : 

108 

2. 50 

2.46 

-0.04 

0.  1  18 

c+d  1 

108 

12.50 

12.32 

-0.  18 

0.258 

c-d  I 

108 

7.50 

7.38 

-0,  11 

0.  186 

5.d.<CD>»       Sy<Mlthin    run  >  1 


0.  132 


5<  betye«n    runs > 1 


0.  153    5/Sh:   1.21 


On  any  given  day  the  calibration  is  accepted  i-f  the  values  obtained  lie  within 

the  ranges  s 

8.75   to   16.25  for  C+D 
5.00   to   10.00  for  C-D 


DUPLICflTESJ 


Number    of 
Data    Pairs 

0 

7 

eo 

8 
31 
6S 


Sampl  e 
Concn  Span 


-2.00  - 
0-00  - 
a. 00  - 
5.00  - 

10.00  - 


0.00 

2.00 

5.00 

10.  00 

25.00 


STANDARD  DEVIATION  <s.dupl>i 


Overal 1 
O.  123 


OTHER  CHECKS I 


Long  Term  Blank 


timber 
of  Da-ta 

O 


Mean<S) 
s  .d. 

N/A 
0.  129 
O.  123 
O.  163 
0.  185 
O.  160 

U  values    0. 1 


Coef f ic  ient 
of    war.CX) 

N/A 
12.5 
3.7 
2.2 
1  .  1 
N/A 


T  v*luei    0.5 


Data 

Mean 

N/A 


Standard^  1  > 
Dev  iat  ion 

N/A 


-  27  - 


QUALITY   CONTROL   GRAPHS 

ALKALINITY-GRAN  (M6/L  A3  CAC03) 


FROM:  03/0 1/B6 
TO:  24/12/86 


16.25 


12.50 


B.75 


10.00 


7. SO 


5,00 


QUALITY  CONTROL  SAMPLE  C+D 


+  CL 


-  CL 


+  CL 


Z:^iS7^/J^c.^:^^ 


QUALITY  CONTROL  SAMPLE  C-D 

EXPECTED  VALUE 

■  CONTROL  LIMIT  (CL) 


-  CL 


lOOX 


0-2K  2-4X  '  4-6X  '  >  6X 


rlOOX 


0-20%  F.S. 


0-2X  2-4X  4-6X  >  6X 
20-50%  F.S. 


0-2X  2-4X  4-6%  >  ax 
BO-IOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.3.):   25  M8/L  AS  CAC03 
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♦  »»    FlLKALINITY-TOTftL  FIXED  ENDPOINT  <  TFE  )    ♦*» 

IDENTIFICATIONS 

Laboratory         t  Titration  Method  Introducedt  01/06/65 

LIS  Test  Name  Code i  ALKT  Units  i  mg/L  as  CaCOS 

Work  Station  Code  t  WftLK  Unit  Code  i  06<I815 

Method  Code        !  003CT3  Supervisor  «  p.  Canvbcll 

Sample  Type/Matrix:  Domestic  Waters,  Leachates,  Sewage,  Industrial  Waste, 

Effluents 

SftMPLINGt 
Quantity  Requiredi  75  mL  , 

Container         i  Glass  or  plastic 

ftNALYTICAL  PROCEDURE  I  ' 

Samples    <50.0    mL >    are    manually    pipetted    and    titrated    automatically    with    0,02    N 
sulphuric    acid    to    a    pH    endpoint    of    4.5.    Sludges    are    centrifuged    before    analysis, 
INSTRUMENTATION! 
-    Automated    Fisher    Titralyzer     II    system.  I 

REPORTING: 
Maximum   Significant    Figuresi    A  Calcuated    W   waluei    0.B  T    value:     1 

CALIBRATION: 

BL    plus    e    standards 

I 

CONTROLS  I 
Calibration:  E  standards,  eg,  QCA 

Drift       :  1  standard 

I 

MODIFICATIONS: 
11/03/86  -THIS  TEST  WAS  AUTOMATED  AND  ASSIGNED  TO  THE  WATS  WORKSTATION, 
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ALKflLINITY-TOTftL    FIXED    ENDPOINT 

QUALITY    CONTROL    DATA    FROM    02/01/66    TO    13/03/86 

Lab"    Titration  Analytical    Range:        i    to    500.0    mg/1     as    CaC03 


CALIBRATION 

CONTHOLi 

Nil  mb  e  r 

Expected 

Av .Concn 

Av.Bias 

St 

andardC 1 > 

of    Data 
46 

Concn 
E85.0 

Measured 

281  .5 

-3.5 

Dev  iat  ion 

a       I 

1  .37 

b        : 

46 

57.0 

57.4 

0,4 

0,57 

a+b     i 

46 

342.0 

338,8 

-3.  1 

1,79 

a-b     1 

46 

228.0 

224.2 

-3,3 

1  .  10 

s.d.<ftB>:       Sw<within    run)!  0.78  S<between    runs >  i  1.05         S/5w »        1.35 

On    any    given    day    the    calibration     is    accepted     it    the    values    obtained    lie    within 

the    ranges  i 

327.0   to   357.0  for  A+B 
218.0   to   238.0  for  A-B 

DUPLICATES! 


Nu  mb  e  r 

of 

Samp  1  e 

^^ean';  2) 

Coe 

f f  icient 

Data    Pa 

irs 

Concn 

Span 

s.d  . 
0.24 

of 

var  .<  /.) 

15 

0.0    - 

50,0 

1.  1 

23 

50.0    - 

100,0 

1,  15 

1.3 

1  1 

100,0    - 

200.0 

0.50 

0.3 

34 

200.0    - 

500.0 

12.48 

4,7 

89 

Overal 1 

7.75 

N/A 

STANDARD  DEVIATION  <s.dupl)i    0,24  \4   valuei  0.2  T  v«luel   1 
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QUALITY    CONTROL    GRAPHS  from:   oa/oi/ee 

ALKALINITY-TOTAL  FIXED  ENDPOINT    (MG/L  AS  CAC03)         ^0:    11/03/86 


357.0 


342.0 


327.0 


QUALITY  CONTROL  SAMPLE  A+B 


+  CL 


-  CL 


23B.0 


S28.0 


216.0 


QUALITY  CONTROL  SAMPLE  A-B 


+  CL 


-  CL 


EXPECTED  VALUE 

CONTROL  LIMIT  (CU 

**  DATA  >  15X  OUTSIDE  CL 


0-2X  2-4X  '  4-6X  '  >  6X 
0-20X  F.S. 


0-2X  '  2-4X  '  4-BX  '  >  6X 
20-50X  F.S. 


riOOX 


^^^=^ 


0-2X  2-4X  '  4-6X  '  >  6X 
50-lOOX  F.S. 


-50 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   500  MQ/L  A3  CAC03 
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♦»♦   ALKftLlNITY  -  TFE  G  PH  4.5  «*« 

IDENTIFICATIONJ 
Laboratory  :  Dorset  Method  Introduced i  86/07/78 

LIS  Test  ^4ame  Code  i  ftLKT  Unit*  i  mg/L  as  CaC03 

WorK  Station  Code  t    DOT  Unit  Code  i  864915 

Method  Code         :  0S05T3  Supervisor         i  F,  Tomassinl 

Sample  Type/Matrlxt  Streams,  LaKes,  Precipitation,  Groundwaters 

SAMPLING I 
Quantity  Requlredi  150  rri. 

Container         t  Amber  polyethylene  bottle  filled  to  the  br imi  screw  caps 

with  cone-shaped  1 iners  are  preferred. 

ANALYTICAL  PROCEDURE i 

Samples  (100  mL)  are  weighed  <volume  -  weight),  and  titrated  with  0.02  N 
sulphuric  acid  to  a  pH  4.5.   The  titrant  delivery  rate  is  determined  from  the 
slope  of  the  titration  curve  and  the  stability  of  the  pH  reading  following  each 
al iquot  of  titrant. 

INSTRUMENTATION! 

Semi-automated    modular    titration    system  with    microcorvuter    control    and    data 

process ing  software. 

REPORTING I 
Maximum  Significant  Figuresi  3      Calculated  W  valuct  0.1         T  valuei  0,5 

CALIBRATION: 
8  standard  buffers  covering  the  pH  range  of  4  to  7. 

CONTROLS I 
Calibration!    LTBL    plus    S    standards,    eg,    QCft . 
Drift  I    2   standard    buffers--2   times    dally. 
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TOTftL  FIXED  4.5 

QUALITY   COt^ROL    DftTfl   FROM  03/01/86    TO    31/12/86 

Labi    Dorset  Analytical    Rang**    0.5    to    80.00    mg/l    as    CaC03 


CALIBRATION 

COhTTROL  I 

Number 

Expected 

Av .Concn 

Aw. Bias 

Standard^ 1 ) 

of    Data 
240 

Concn 
28.00 

Measured 
81  .74 

-0.86 

Dev lat  ion 

a       : 

0.468 

b       1 

840 

6.50 

6.55 

0.05 

0.881 

a+b    » 

£40 

88.50 

88.83 

-0.81 

0.646 

a-b    1 

840 

15.50 

15.  19 

-0.31 

0.346 

s.d.<AB>s       Sw<Hithin    run>i  0.E43         S< between    runs>e  0,366       S/Sw i        1.50 

On    any    given    day    the    calibration    is    accepted    if    the    values  obtained    lie    within 

the    ranges ! 

86.85       to       30.75    for    A+B  ' 

14.00       to        17,00    for    A-B  I 

DUPLICATES! 


hKimber 

Of 

Sampl  e 

Mean<8) 

Coe 

f f  icient 

Data    Pairs 

Concn 

Span 

s.d. 
0.  1  10 

of 

var  ,(•/.> 

626 

0.00    - 

10.00 

E.7 

SS 

10.00    - 

80.00 

0.  143 

1.0 

4 

80.00    - 

40.00 

0.  168 

0.5 

6 

40. OO    - 

80,00 

0.  118 

0.8 

661 

Overal 1 

0.  1  18 

N/A 

STANDARD    DEV lATION  < s  .dupl >  ■  O, I  10  Uvalud    0,1  Tvaluei    0.5 

OTHER    CHECKS I  Number  Data  Standards  1> 

of    Data  Mean  Deviation 


Lonfl   Term  BI anK  i  838  1,5  0.2 
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QUALITY   CONTROL   GRAPHS 

TOTAL   FIXED   4.5(MG/L   AS   CAC03) 


FROM:     03/01/86 
TO:    31/12/86 


30.75 


28.50 


26.25 


17.00 


15.50 


14.00 


lOOXn 


+  CL 


QUALITY  CONTROL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

■ CONTROL  LIMIT  (CLJ 

»*  DATA  >  15X  OUTSIDE  CL 


0-2X  2-4X  4-6X  >  6X 


0-20X  F.S. 


0-2X  2-4%  4-6X  >  B%       0*2X 
20-50X  F.S. 


-  CL 


+  CL 


-  CL 


rlOOX 


2-4X  4-6X  >  6X 
50-lOOX  F.S. 


-90 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   30  MG/L  AS  CAC03 
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***       ftLKALINITY    -    TOTAL    FIXED    EU3P01NT    <TFE)        *♦♦ 


identification: 

Labor  at orx  t 

LIS  Tes-t  Name  Code » 
l*JorK  Stat  ion  Code  t 
Method    Code  ! 

Samp  1 e    Type/Matr Ix i 


Titr  at  ion 
ALKT 
RATS 
0e4AT6 


Method    Introduced! 
Units  : 

Unit    Code  i 

Supervisor  * 


09/07/80 

mg/L    as    CaC03 

064915 

P.    Campbell 


Rivers  ,    LaKes ,    Free  ip  it at  ion 


SAMFLI^KBt 

Quantity  Resuiredi  50  mL, 

Container  t    Polyethylene  bottle  filled  to  the  brim;  screw  caps  with 

cone-shaped  liners  are  preferred. 

ANALYTICAL  PROCEDURE: 

Samples  <I0.0  ml-)  are  titrated  with  0.0E0  N  sulphuric  acid  to  a  pH  endpoint  of 
4.5.  The  titr ant  delivery  rate  is  determined  from  the  slope  of  the  titration 
curve  and  the  stability  of  the  pH  reading  folloning  each  aliquot  of  titrant. 
N.B-  pH,  Gran  alKalinlty  and  conductivity  are  determined  simultaneously. 

INSTRUMENTATION: 
Automated  modular  titration  system  uith  microcomputer  control  and  data 
process  ing . 


REPORTING* 
Maximum  Significant  Figures:  4      Calculated  W  value:  0.2*»     T  value:  1 

calibration: 
2  standard  buffers  cover  ing  the  pH  range  4  to  7. 


controls: 

Cal ibrat  i 

Or  ift 
MODIFICATI 

08/03/84 
alKal  in  ity 

16/03/84 
I iners  was 

09/05/85 
de t erminat 
alKal  in  ity 
and  d  irec t 


on!  LTBL  plus  4  standards,  eg,  OCA. 

:  In  run  standards  through  out  the  run.   Diluted  tap  water  <  20/.  V/V) 
ONS: 

-QC  program  was  expanded  to  include  pH  and  total  fixed  endpoint 
;  preparation  and  storage  of  QC  solutions  uas  modified. 
-Use  of  4  oz.  polyethylene  bottles  plus  screw  caps  with  cone-shaped 

recommended  for  sampling. 
-RATS-  River  Automated  Titration  System  -  designed  for  the 
ion  of  conductivity,  pH,  alKalinity  -  total  fixed  endpoint  and 

-  Gran.   The  system  is  microcomputer  cont rolled  with  data  reduction 

computer  < DC I>  capabilities. 
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ftLKALINITY-TOTAL    FIKED    EhOPOIKT 

QUALITY    CONTROL    DftTfl    FROM    03/0 1/8B    TO    31/12/86 


Lab  t    Tltrat  ion 


Analytical    Range t       l    to    SS0   mg/L   as    CaC03 


CALIBRATION 

CONTROL 1 

f'Kimber 

of    Data 

a 

120 

b 

120 

a+b 

120 

a-b 

120 

c 

120 

d 

120 

c+d 

120 

c-d 

120 

Expected 
Concn 

250.0 
50.0 
300.0 
200.0 
10.00 
2.50 
12.50 
7.50 


».d.<AB)t       Sw<Mithin    run):  1.41 

5,d,<CD>i       SwCwithin    run>:         0.110 


Av .Concn 
Measured 

249.9 
49.5 
239.4 
200,5 
9.80 
2.42 
12.22 
7.38 


S<betueen  run5>i 
S(  between  runs  )  i 


Av.Bias 

Standard<  I ) 

Dev  iat  ion 

-0.  1 

2.02 

-0.5 

0.96 

-0.6 

2.46 

0.5 

1  .99 

-0.20 

0.  156 

-0.08 

0.  1  12 

-0.28 

0.223 

-0.  12 

0.  156 

1.58 

S/3w»        1.12 

0.  136 

S/Sy :        1.23 

On  any  given  day  the  calibration  is  accepted  i-f  the  values  obtained  lie  uithin 
the  ranges  ' 

288.8    to  311.2  for  A+B 

192.5    to  207.5  for  A-B 

8.75   to   16.25  for  C+D 

5.00   to   10.00  for  C-D 


DUPLICATES I 


OTHER  CHECKS I 


Long  Term  BlanK 


Number    of 

Sample 

Mean(2) 

Cocf f  ic  ient 

Data    Pairs 

Concn    Span 

s.d  . 
0.  155 

of    var  .<  X) 

21 

0.00    -            5 

00 

4.4 

26 

5.00    -          10 

00 

0.  178 

8.9 

31 

10.00    -         25 

00 

0.372 

8.S 

83 

25.0       -       100 

0 

0.83 

I.S 

1  15 

100            -      250 

1.3 

0.8 

276 

Overal 1 

0.8 

N/A 

TION  <s.du 

pl>i          0.155 

U  v«lu«( 

0.2                            T 

v*Xu«< 

Number 

Data 

StandardC 1 ) 

of    Data 

Mean 

Dev  iat  ion 

o 


N/A 


N/A 
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QUALITY   CONTROL   GRAPHS 

ALKALINITY-TFE  (M8/L  AS  CAC03) 


FROM:  03/01/88 
TO:  31/ia/B6 


311.2 


300.0 


2BB.a 


16.25 


+  CL    207.5 


QUALITY  CONTROL  SAMPLE  A+B 


12.50 


8.75 


?^i::^jj^^^f/K^j>''^^ 


QUALITY  CONTROL  SAMPLE  C+0 


200.0 


-  CL     192.5 


+  CL     10.00 


+  CL 


QUALITY  CONTROL  SAMPLE  A-B 


7.50 


-  CL    B-00 


-  CL 


+  CL 


7^W>?3v7\/V^=^^ 


-  CL 


QUALITY  CONTROL  SAMPLE  C-D 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

»(  DATA  >  ISX  OUTSIDE  CL 


lOOX-t 


0-2X  2-4X  4-eX  >  BX 
0-20X  F.S. 


rlOOX 


-SO 


0-2X  a-4X  4-BX  >  ex   0-2X  2-4X  4-BX  >  BX 
20-50X  F.S.  50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF.S.):   250  MG/L  A3  CAC03 
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»»»       ftLKALINITY    -    TOTftL    FIXED    ErOPOINT    < TFE >        *»* 

IDEMTIFICftTION: 

Laboratory  i  Til rat  ion  Method    Introduced i    09/07/80 

LIS    Test    hlame    Code*  ALKT  Units  t    mg/L    as    CaC03 

WorK    Station    Code     :  l^TS  Unit    Code  i    064915 

Method    Code  :  004 ATG  Supervisor  :    P.    CarT«>b«l  1 

Sample    Type/Matrix*  Domestic    Waters,  Seuage ,    Effluents 

SAI^PLING; 
Quantity    Required:    5C    rri. 
Container  :    Glass    or    plastic. 

ANftLYTICflL  PROCEDURE! 

Samples    C10.0    mL>    are    titrated    with    0,020    N   sulphuric    acid    to    a    pH    endpoint    of 
4.5.     The    titrant    delivery    rate     is    determined    from   the    slope    of    the    titration 
curve    and    the    stability    of    the    pH   reading    following    each    aliquot    of    titrant. 
N.B.    pH,    Gran    alKalinity    and    conduct ivity    are    determined    simultaneously. 

INSTRUMENTftTION! 

ftutomated    modular    titration    system   uith    microcomputer    control     and    data 
process  ing  . 

REPORTING t 
Maximum  Significant    Figures*    4  Calculated    Ul  valuei    0,2«»  T   vaJuei     I 

CALIBRflTIONi 
2   standard    buffers    covering    the    pH   range    4    to    7. 

COhJTROLSi 
Calibration!    LTBL    plus    3   standards,    eg,    QCft. 
Drift  I     In    run    standards    through    out    the    run.      Diluted    tap    uater    ( 50X  V/V) 

MODIFICATIONS! 

04/03/86    -WATS    uopKstation    was     introduced.       This    system   uas    designed    to 
determine    pH,    conduct ivity    and    total    fixed    endpoint    alKalinity;     it    is 
microcomputer    controlled    and    has    direct    computer    (DCI)    capabilities. 
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ALKftLlNITY-TOTftL  FIXED  EhDPOIMT 

QUftLITY  CONTROL  DATA  FROM  14/03/86  TO  23/12/86 


Lab*  Titration 


Analytical  Range:   1  to  2S0.0  mg/L  as  CaCOS 


CALIBRATION 

CONTROL  1 

Number 

of    Data 

a 

lee 

b 

IBB 

a+b 

10B 

a-b 

186 

c 

100 

d 

100 

c+d 

100 

c-d 

IBB 

Expected 
Concn 

250.0 
100,0 
350.0 
150,0 
100.00 

25.00 
125.00 

75.00 


s.d.CAB)!       Su<uithln    run)i  1.20 

5.d.<CD>i       Sw<Hithin    run):  1,022 


Av .Concn 
Measured 

251  .  1 
100.5 
351  .6 
150.6 
100. IS 

25.  16 
125.31 

74.93 


S<betueen    runs)t 
S<  betyeen    runs): 


Av .Bias 

StandardC 1 ) 

Dttv  iat  ion 

1.1 

1              1  .68 

0.5 

1.  17 

1.6 

2.34 

0.6 

1  .68 

0.  15 

0.867 

0.  16 

1.  188 

0.31 

1.629 

-0.01 

1.445 

1  .45 

8/5ut        1.21 

1.088 

S/Swi        1.07 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    uithin 
the    ranges* 

341.0         to    359,0       for    A+B  , 

144.0         to     156.0       for    A-B 

110.00      to     140.00    for    C+D 
65.00       to       85,00    for    C-D 


DUPLICATES! 


OTHER    CHECKS I 


Long    Term   BlanK 


Nu mb e r    of 

Sampl e 

Mean<2) 

Data    Pairs 

Concn 

Span 

s  .d. 

3 

0.00     - 

9.00 

0.  1  17 

3 

5.00    - 

10.00 

0.358 

7 

10.00    - 

25.00 

0.271 

84 

25.00    - 

100,00 

0.459 

79 

100.0       - 

250.0 

0.94 

17S 

Overal 1 

0.71 

TIDN  <s.dupl >>          0.233 

U  value  1 

Number 

Data 

of    Data 

Mean 

Coe 

ff ic  lent 

of 

var  . 

<X) 

3.9 

4,2 

i  .4 

0.6 

0,5 

N/A 

0.2 


T  valuei 


0 


N/A 


9tandard<  1 ) 
Dev  iat  ion 

N/A 


-  39  - 


QUALITY  CONTROL  GRAPHS 

ALKALINITY-TFE  (M8/L  AS  CAC03) 


FROM:  14/03/B6 
TO:  £3/12/86 


353.0 


350.0 


341.0 


140 . 00 


+  CL     156,0 


QUALITY  CONTROL  SAMPLE  A+B 


110.00 


-  CL    144.0 


+  CL    88.00 


+  CL 


150.0  .-4-:q.-. 


QUALITY  CONTROL  SAMPLE  A-B 


,^.ooig.^f:l^^^^^ 


78.00 


-  CL 


+  CL 


-  CL    88.00 


f^^wv^^^ 


-  CL 


QUALITY  CONTROL  SAMPLE  C+D 


QUALITY  CONTROL  SAMPLE  C-D 


-  EXPECTED  VALUE 

—  CONTROL  LIMIT  (CL) 


»t  DATA  >  15X  OUTSIDE  CL 


100% 


0-2X  '  a-4X  4-6X  >  B% 


0-20X  F.3. 


0-2X  2-4X  '  4-8X  '  >  6X 
20-50X  F.S. 


rlOOX 


-SO 


0-2X  2-4X  4-6X  >  6X 
50-lOOX  F.8. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   200  M8/L  AS  CAC03 
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*»»       ftUKftLINITY    -    TFE    B    PH    3.8       »>* 


IDENTIFICATION! 
Labor at or y  i    Dorset  Method    Introduced  *    21/10/85 

LIS    Test    Name    Code*    ALKT3  Unit*  »    m9/L    as    CaCOS 

UlorK    Station    Code     t    DOT  Unit    Code  i    064315 

hiethod    Code  »    0905T3  Supervisor  »    F,    Tomassinl 

Sample    Type /Mat r  ix  t     Streams ,  Lakes  ,    Pr ec  ip  it at  ion  ,    Groundwaters 

SAMPLING  I 
Quantity    Required!     150   mL 

Container  i    AiT*)er    polyethylene    bottle    -filled    to    the    brim;    screw    caps 

with    cone-shaped    1 iners    are    preferred. 

ANALYTICAL    PROCEDURE* 

Samples    <  100    irt^ )    are    weighed    <volume    -    weight),    and    titrated    with    0.02    N 
sulphuric    acid    to    a   pH   3.8,       The    titrant    delivery    rate    Is    determined    from   the 
slope    of    the    titration    curve    and    the    stability    of    the    pH   reading    following    each 
al iquot    of    t  itrant . 

INSTRUMENTATION! 

Semi-automated    modular    titration    system  with    microcomputer    control    and    data 

process ing  software, 

REPORTING! 
Maximum  Significant  Figures!  3      Calculated  W  value!  0.2        T  value!  \ 

CALIBRATION! 
2  standard  buffers  covering  the  pH  range  of  4  to  7. 

CONTROLS I 
Calibration!    LTBL    plus    2    standards,    eg,    OCA. 
Drift  !    2   standard    buffers--2    times    daily. 
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TOTAL    FIXED    3.8 

QUALITY    CONTROL    DATA    FROM    03/01/86    TO    31/12/86 

Lab!    Dorset  Analytical    Range i       I    to    100,00   mg/l    as    CaCOS 


CALIBRATION 

COMTKOLl 

Number 

Expected 

Av .Concn 

Av .Bias 

StandardC  1 ? 

o-f    Data 
233 

Concn 
29.00 

Measured 
28.60 

-0.40 

Dev lat  ion 

a       I 

0.758 

b       1 

235 

14.00 

13.  15 

-0.B5 

0.625 

a-vb     t 

234 

43.00 

41  .74 

-1  .26 

1  .284 

a-b     I 

234 

15.00 

15.46 

0.46 

0,492 

3.d.<AB>i       Su<Mlthin    run>i  0.348         S< betueen    runs )  i  0.695      9/Su i       2.00 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    within 
the    ranges! 

39.93       to       46.07    for    A+B 
12.95       to        17.05    for    A-B 

DUPLICATES! 


Number 

of 

Sampl e 

Mean<2) 

Coe 

f  f  icient 

Data    Pa 

irs 

Concn 

Span 

s.d. 
0,340 

of 

var  ,<  /,) 

652 

0.00     - 

20.00 

3.0 

14 

20,00     - 

40.00 

2.407 

10.4 

7 

40.00    - 

60.00 

0.209 

0.4 

2 

60.00    - 

100.00 

0.222 

0.3 

675 

Overal 1 

0.482 

N/A 

STANDARD    DEVIATION  (s.duplX  0.340  UJ  valuei    0.2  T   valuet 

OTHER   CHECKSi  Number  Data  Standard<  n 

of    Data  Mean  Deviation 


Long    Term   BlanK  i  228  7.94  0.633 
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QUALITY   CONTROL   GRAPHS 

TOTAL   FIXED  3.BtMG/L  AS  CAC03) 


FHOM:  03/01/86 
TO:  31/12/86 


46.07 


43.00 


39.93 


17.  oa 


13.00 


12.95 


+  CL 


QUALITY  CONTROL  SAMPLE  A-fi 


EXPECTED  VALUE 

—  CONTHOL  LIMIT  (CL) 
»   DATA  >  15X  OUTSIDE  CL 


-  CL 


+  CL 


.  -  CL 


lOOX-i 


0-2X  2-4X  4-6X  >  6X 

0-aox   F.S, 


F2=2^ 


O-HX  2-4X  4-6X  '>  6X 
20-50X  F.3. 


rlOOX 


fSO 


\m 


0-2X  2-4X  '4-BX  >  6X 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   41  MS/L  AS  CAC03 
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***    ALUMINUM  -  SOIL  (Xca>    «*« 


IDENTIFICftTIONi 

Laboratory  i    Dorset    Soils  Method    Introduced i  01/06/80 

LIS    Test    Name    Code »    ALECP  Units  i  uq/9    as    Al    < dried) 

WorK    Station    Code     1    DOSOLftL  Unit    Code  t  073813 

Method    Code  :    314Afl5  Supervisor  i  ft.    Neary 

Samp  1 e    Type/Mat r  ix  t     So  i  1 

SAMPLING  I 
Quantity    Required:    20    g    <dry    <    S    mm) 
Container  i    Glass    or    polystyrene    jars 

SAMPLE    preparation: 
Air    dr  ied    <  <2    mm). 

ANALYTICAL    PROCEDURES 

A    10    9    sample    plus    20    mL    0.01    N   calcium   chloride     is    agitated    -for    5   minutes, 
centrifuged    and    -filtered.       The    filtration     is    analyzed    for    Al    by    AAS    at    303.3    nm 
using    an    NOB-acety lene    flame. 
Approximate    absorbancei    0.1    at    the    full     scale    level. 

INSTRUMENTATION! 

S/arian    AA1275   with    programmable    sample    changer    and    Oilson    Minipuls    II    pump 
Balance    accurate    to    0.001    g 

REPORTING! 
Maximum   Significant    Figuresi    3  Calculated    Ul  valuei    0.5  T   valud    8.5 

CALIBRATION! 
BL    plus    5    standards 

CONTF.OL.S  1 
Calibration    t    Two    soil    samples    representing    different    soil    types 
Drift  I     1    standard    <  lOOV:   F.S.)    every     10    samples 

MODIFICATIONS! 
01/06/86    -Varian     1S75AAS    replaced    PerKin    Elmer    <103 

NOTES! 
Values    for    recoveries    are    unKnoun-average    value    used. 
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ALUMINUM       -    SOIL    <Xc«> 

QUALITY   CONTROL    DATA    FROM   84/09/86    TO    30/12/96 

Labi    Dorset    Soils  Analytical    Range i      &.S   to    40.0   ug/g    a»    Al 


CALIBRATION 

CONTROL 1 

Number 

Expected 

Av .Concn 

Av.Bl 

as 

Standard<  1) 

of 

Data 

Concn 
30.0 

Measured 
N/A 

Dev  iat Ion 

a   1 

e 

N/A 

H/A 

b   1 

0 

10.0 

N/A 

N/A 

N/A 

a+b  » 

e 

40.0 

K/A 

N/A 

N/A 

a-b  t 

0 

80.0 

N/A 

N/A 

N/A 

s.d.<AB>«       Sw<ulthin    run  )  i  N/A  S<between    runs)!  N/A  S/8u i  N/A 

On    any    given    day    the    calibration    is    accepted  i-f    the    values    obtained    lie    within 
the    ranges i  I 

34.0      to         46,0  for    A+B 

16.0      to         54.0  for    A-B 

RECOVERIES! 


DUPLICATES! 


hKimber 

Expected 

Av ,Conc . 

Standard< 1 ) 

of  Data 

Concn 

Measured 
16. E 

Dev  iat  Ion 

r  1   1        10 

16.2 

0.35 

rS       1        IB 

0,4 

0.4 

0.S6 

Number  of 

Samp  1  a 

Meant  S> 

Coef f  ic  lent 

Data  Pairs 

Concn  Span 

s.d. 
0.54 

of  var  .<  y.") 

18 

0 

0  -     10.0 

13.7 

IS 

10 

.0  -     BO.O 

0.77 

5.3 

8 

SO 

0  -     40.0 

1.81 

6.  1 

38 

Overal 1 

1  .00 

N/A 

STAr€3AR0    DEVIATION  Cs.dupl  >  I  0.54  Wvaluei    0.5  Tvaluel       5.5 

OTHER    CHECKSi  Number  Data  Standard<l> 

of    Data  Mean  Deviation 


Digested    BlanK  i  10  0.1  0.21 
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QUALITY   CONTROL   GRAPHS 

ALUMINUM  -  SOIL  (XCA)  (UG/6  AS  AL) 


from:  24/09/86 
TO:  30/12/86 


46.0 


+  CL     24.0 


40.0 


20.0 


34.0 


QUALITY  CONTROL  SAMPLE  A+B 


-  CL  16.0 


+  CL 


-  CL 


QUALITY  COrJTROL  3AMPLE  A-B 


eXPECTEO  VALUE 

CONTROL  LIMIT  (CL) 


17. B 


16.2 


14.6 


RECOVERY  SAMPLE  Rl  RECOVERY  SAMPLE  H2 

H  DATA  >  IBX  OUTSIDE  CL 


lOOX-i 


rlOOX 


0-2X  2-4X  4-6X  >  6X 
0-20X  F.S. 


0-2X 


2-4X  '  4-6X  ■  >  6X  '  0-2X  2-4X  4-6X  >  6X 


-50 


20-50X  F.3. 


50-lOOX  F.3. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF. 3,):   40  UG/G  AS  AL 
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♦*♦       ALUMINUM    -    CV    REftCT    »*• 


IDENTIFICATION! 
Laboratory  » 

LIS  Tes-t  Name  Code  i 
WorK  Stat  ion  Code  ( 
Method    Code  i 

Samp  1 e    Type/Mat r  ix  s 


Dorset 

ALEXCV,ALNDCV 
DOMISC 
Q3S8C2 


Method  Introduced! 
Unit*  » 

Unit  Code         i 
Superv  isor        > 


24/10/85 

ug/L  AS  CV  react  Al 

063813 

F .  To  mass  in  1 


Streams,  LaKes  ,  and  Groundwaters. 


SAhf'LINGt 
Quantity  Required)  8  mi- 
Container  »  Polystryrene  tube,  capped 

ANALYTICAL  PROCEDURE! 

The  procedure  is  based  on  the  format  ion  of  an  aluminum  catechol  violet  complex 
at  pH  6.2,   Phenanthrol ine  hydroxy 1  amine  HCl  reagents  are  used  to  reduce 
interference  by  iron.   An  ion  excange  column  is  used  for  separating  organ ic  and 
inorganic  aluminum.   Concentrations  of  aluminum  are  determined  by  comparison 
with  a  similarly  prepared  series  of  standards  and  reported  as  ug/L  as  CV 
reactive  organic  Al . 

INSTRUMENTATION! 
Auto-analyse  sampler  system  with  colour imeter  and  chart  printer. 


REPORTINGi 
Maximum  Significant  Figures!  3 


Calculated  UJ  value!  2 


T  valuei  10 


CALIBRATION! 
81  plus  10  standards  daily 

CONTROLS  I 
Calibration!  LTB  plus  4  standards,  eg,  QCA 
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ftLUMINUM    -    CV   REACT 

QUftLITY    CONTROL    DATA    FROM    14/01/86    TO    31/12/86 


Labi    Dorset 


Analytical    Ranget       10   to     1000   ug/L   as    Al 


CALIBRATION 

CONTROL 1 

Number 

Expected 

Av .Concn 

Av .Bias 

Standard< 1 > 

of    Data 
61 

Concn 
750 

Measured 
744 

-6 

Dev  iat  ion 

a 

12,7 

b 

61 

250 

£45 

-5 

9.S 

ai-b 

61 

1000 

688 

-12 

20.3 

a-b 

61 

S00 

488 

-1 

9.5 

c 

81 

75 

74 

-1 

2.2 

d 

61 

25 

ea 

-2 

2.3 

c+d 

61 

100 

87 

-3 

3.4 

c-d 

61 

50 

91 

1 

3.0 

5.d.<AB>:       Sw (within    run)t 
s.d,<CD>:       Sw<within    run>: 


6.7         S(betueen    runs>t  11.2       S/Su t        1.67 

2.1  SCbetMeen    runsX  2.3       S/Sy  i        1.06 


On    any    given    day    the    calibration  is  accepted    i-f    the    values    obtained    lie    within 
the    ranges  i 

925  to  1075    for    A+B 

450  to  550       for    A-B 

65  to  115      for    C+D 

40  to       60       for    C-D 


DUPLICATES! 


OTWER    CHECKS! 


Std.    Cal 


Number    of 

Samp  1  e 

Mear 

(2) 

Coefficient 

Data    Pairs 

Concn    Sp 

an 

s  . 

d. 

of    var  .<  X) 

sn 

0      - 

50 

3.8 

15.  1 

67 

50 

100 

8.  1 

1  1  .0 

46 

100       - 

250 

26.8 

15.3 

2£ 

250       - 

500 

13,7 

4,2 

5 

500       - 

1000 

13.7 

2.0 

155 

Overal 1 

16.2 

N/A 

TION  <s.dup 

l>i          3.8 

W  value  1 

2                           T  values 

Number 

Data 

StandardC 1 ) 

of    Data 
61 

Mean 
166 

Dev  iat  ion 

1 

5.5 

lanK                1 

61 

0 

0.6 

10 
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QUALITY   CONTROL   GRAPHS 

ALUMINUM  -  CV  REACT  (U8/L  AS  AL) 


FROM:  14/01/88 
TO:  31/12/88 


1075 


+  CL 


S60 


1000  ;?»^ 


500 


925 


115 


QUALITY  CONTROL  SAMPLE  A+B 


-  CL 


+  CL 


450 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A-B 


-  CL 


-+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C+D 


QUALITY  CONTROL  SAMPLE  C-D 


EXPECTED  VALUE 

CONTROL  LIMIT  tCLl 

*f  DATA  >  ISX  OUTSIDE  CL 


iOOX-1 


rlOOX 


-50 


0-2X  2-4X  4-BX  >  SX 
0-20X  F.3, 


0-ax 


a-4X  4-8X  >  6X   0-2X  2-4X  4-8X  >  BX 
20-50X  F.3.  50-lOOX  F.S, 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.SJ:   1000  U8/L  A3  AL 
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*** 


ALUMINUM    -    SOIL    < Xd i ) 


>*« 


IDENTIFICATION: 
Laboratory  i 
LIS  Test  Name  Code  s 
Uk>rK  Stat  ion  Code  i 
Method  Code  i 
Sanv>  1  e  Type/Matr  ix  < 


Dorset  Soils 

ALEDI 

DOMETDI 

SeiAAS 

Soil 


Method  Introduced! 
Units  » 

Unit  Code         i 
Supervisor         * 


01/06/80 

/,  by  weight  AL 

070813 

A.  Neary 


SAMPLING  I 
Quantity  Requlredi  0.5  g  (dry  < 150  um) . 
Container         i  Glass  vial 

SAMPLE  PREPARATION! 
Air  dried  and  groud  to  < 150  um. 

ANALYTICAL  PROCEDURE! 

Iron    Is    extracted    from   a   0.S5   g    toll    sample    using    sodium  citrate,    sodium 
bicarbonate    and    sodium  dlthionite    at    88   C   (procedure    is    repeated    tulce).       The 
sample    Is    washed    twice    and    its    washings    and    extracts    are    combined    and    diluted   to 
50   mL   with    delonlzed    water.       The    final    solution    Is    analyzed    by    AAS   at    303.3   nm 
with    a    N02-acety lene    flame. 

Approximate    absorbance!      0.3   at    the    full    scale    level. 
Iron     Is    determined    simultaneously. 

INSTRUMENTATION! 
Varlan    AA1275    with    programmable    sample    changer    and    Gilson    Minlpuls     II    pump 
Bal ance    accurate    to    O.OSl    g 


REPORTING! 
Maximum   Significant    Figures!    3  Calculated    U   value!    0.01 


T   value i    0.05 


CALIBRATION! 
BL    plus    5    standards 

CONTROLS  t 
Calibration    i    Three    soil    samples    representing    different    soil    types;    8   method 

blanKs;    round    robin    CSSC    samples 
Drift  !     1    standard    <100XF.S.>    tvtry     10    samples 

MODIFICATIONS! 
01/06/86    -Varian    AA1275   replaces    PerKln    Elmer    403 

NOTES* 
Values    for    recoveries    are    unKnown--average    value    used. 
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ALUMINIUM    -    SOIL   < Xd 1 > 
QUALITY    CONTROL    DATA    FROM    14/11/86    TO    31/12/86 

Labi    Dorse-t    Soils  Analytical    Rang*  i    e.8S   to    1.80   X  as   Al 


CALIBRATION 

CONTROL 1 

timber 

Expectad 

Av .Concn 

Av.Bias 

Standard< 1) 

o* 

Data 

0 

Concn 
0,75 

Maasured 
N/A 

K/A 

Dav  lat  Ion 

a 

N/A 

b       1 

e 

0.23 

N>^ 

N/A                1 

N/A 

a+b     1 

e 

1  .00 

N/ft 

N/A 

N/A 

a-b     I 

0 

0.50 

N/A 

N/A 

N/A 

s.d.<AB>i       Sw<within    run)i  N/A  S< between    runs)i  N/A  S/Sh »  N/A 

On    any    given    day    the    calibration    is    accepted  if    the    values    obtained    lie    ulthin 
the    ranges  i 

0-92       to  1 .07  for    fi+B 

0,45       to         0.53  for    A-B 

RECOVERIES! 


DUPLICATES! 


Number 

Expected 

Av.Con 

c  . 

StandardC 1 ) 

1 

5f    Data 
11 

Concn 

Measure 

d 

Dev lat  Ion 

r  1 

1 .05 

1  . 

02 

0.050 

r2 

1 

U 

0.  19 

0. 

18 

0.019 

r3 

1 

11 

0.  16 

0. 

16 

0.020 

Number 

of 

Sample 

Meanest 

Coef f  ic  lent 

Data    P 

a  irs 

Concn    Span 

s.d. 
0.012 

of    var.<X) 

22 

0 

.00     -               0.20 

10.8 

8 

0 

.20    -            0.50 

0,013 

3.S 

13 

0 

. 50    -             1 . 00 

0.026 

3.7 

43 

Overal 1 

0,017 

ti/n 

STAhDARD   DEVIATION  <s.dupl>«  O.OIS  U  v«lu«l    0.01  T  value!    0.05 

OTHER    CHECKS!  Nuntomr  Data  Standard(l> 

of    Data  Mean  Deviation 


Digested    BlanK  i  11  0.00  0.000 
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QUALITY   CONTROL   GRAPHS 

ALUMINIUM  -  SOIL  (XOI)   (X  AS  AU 


FROM;  14/11/Be 
TO:  31/12/86 


1.07 


+  CL 


.35 


1.00 


.60 


.92 


QUALITY  CONTROL  SAMPLE  A-t-B 


-  CL 


.4B 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 
CONTROL  LIMIT  (CL) 


1.26 


1.05 


A 


r7- 


.64 


RECOVERY  SAMPLE  fll  RECOVERY  SAMPLE  R3 

K  DATA  >  ISX  OUTSIDE  CL 


lOOXn 


rlOOX 


-80 


O-aX  2-4X  4-6X  >  BX   O-HX  S-4X  4-6X  >  6X 


0-20X  F.S. 


20-50X  F.S. 


0-2X  2-4X  4-8X  >  6X 
SO-IOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETMEEN  DUPLICATES 
FULL  SCALE  VALUE  IF.S.):   1  X  AS  AL 
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*•*    ALUMINUM  -  SOIL  <Kpy)    »»* 


IDENTIFICATION! 

Laboratory  i  Dorset  Soil*  Method  Jntroducedi  01/06/80 

LIS  Test  Name  Code i  RLEPY  Unit*  «  X  by  ueight  Al 

WorK  Station  Code  «  DOMETALK  Unit  Code  »  070813 

Method  Code         *  703AA5  Supervisor         i  A.  Neary 

Sample  Type/Matrix i  Soil 

sampling: 
Quantity  Requlredi  0.6  9  C dry  < 158  urn) 
Container  t  Glass  vlal 

SAr^LE  PREPARATION! 
Air  dried  and  ground  to  <  150  um. 

ANALYTICAL  PROCEDUREI 

A  0.300  9  quantity  oi    sample  plus  30  mL  of  0- 1  M  sodium  pyrophosphate  is 
agitated  overnight  in  a  centrifuge  tube.   Samples  are  centrlfuged  at  a0,000  rpm 
for  10  minutes  and  the  supernatant  is  analyzed  by  AAS  at  309.3  nm  with  a 
NOS-acety 1 ene  flame. 

Approximate  absorbance :  0.3  at  the  full  scale  value. 
Iron  and  manganese  may  be  determined  simultaneously. 

I NSTRUMENTAT I ON  t 
Varian  AA1275  ulth  programmable  sample  changer  and  Gilson  Minlpuls  II  pump 
Balance  accurate  to  0.001  9 

REPORTING! 
Maximum  Significant  Figures:  3      Calculated  UJ  value:  0.01       T  value:  0.05 

CALIBRATION: 
BL  plus  S  standards 

CONTROLS  I 
Calibration  :  Three  soil  samples  representing  different  soil  typesJ  8  method 

blanks;  round  robin  CSSC  samples 
Drift         «  1  standard  <  100/^  F,S.>  KV9ry     10  samples 

modifications: 
01/06/86  -Varian  AA1E75  replaces  PerKln  Elmer  403 

notes: 
Val ues  for  recoveries  are  unknown --average  value  used. 
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ALUMINUM    -    SOIL    < Xpy > 
QUALITY   COhTTROL    DATA    FROM    11 /OS/SB    TO    18/18/86 

Lab:    Dorset    Soils  AnalytlcAl    Range  i    0.05    to    0.50   V,   as    Al 


CALIBRATION 

COMTKOLt 

Number 

Expected 

Av .Concn 

Av.Bi 

as 

Standard<  I > 

of 

Data 

Concn 

0.36 

Measured 
N/A 

Devlat  ion 

a        : 

0 

N/A 

K/A 

b       1 

e 

0.  13 

N/A 

N/A 

N/A 

a^-b    1 

e 

0.50 

N/A 

N/A 

ivn 

a-b    1 

e 

0.85 

N/A 

N/A 

N/A 

s.d.<AB)i       Sw<Mltbln    run>i  N/A  SCbetueen    runs)i         N/A  S/Sw  i  N/A 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    Mithin 
the    ranges! 

0.46      to         0.54    for    A+B 

0.83      to         0.S7    for    A-B 

RECOVERIES* 


DUPLICATES! 


Number 

Expected 

Av.Conc . 

StandardC 1 

1 

of    Data 

S 

Concn 

Measured 
0.93 

Dev lat  ion 

r  ! 

0.80 

0.  108 

r8 

1 

8 

0.  15 

0.19 

0.010 

rS 

1 

8 

0.  16 

0.  15 

0.084 

Number 

of 

Sample 

Mean(8> 

Coefficient 

Data    P 

airs 

Concn    Span 

s.d. 

of    var  .<  X) 

S 

0 

. 00    -            0.10 

0.010 

18.0 

15 

0 

.  10    -            0.85 

0.008 

9.6 

10 

0 

.85    -            0.50 

0.083 

6.6 

34 

Over al 1 

0.019 

N/A 

STANDARD  DEVIATION  (s.duplX    0.010  Ul  valuei  0.01  T  valuei  0.05 

OTHER  CHECKS I  Number  Data  StandardC 1) 

of  Data  Mean  Deviation 


OigcstedBlanK        i       8  0.00  O.OOO 
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QUALITY  CONTROL   GRAPHS 

ALUMINUM  -  SOIL  (XPY)  (X  AS  AL) 


FROM:  11/08/86 
TO:  12/12/06 


.54 


+  CL 


.27 


.00 


«25 


.46 


-  CL 


,23 


+  CU 


-  CL 


QUALITY  CONTROL  SAMPLE  A+fl 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 
CONTROL  LIMIT  (CL) 


1.08 


.90 


.72 


RECOVERY  SAMPLE  Rl 


RECOVERY  SAMPLE  R3 
N  DATA  >  IBX  OUTSIDE  CL 


lOOXn 


rlOOX 


0-2X  2-4X  4-6Jt  >  ex   0-2X 


0-20X  F.S, 


2-4X  4-6X  >  6X 

20-50X  F.8. 


0-2X  2-4X  4-6X  >  SX 
50-lOOX  F.S. 


-00 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  tF.S.):   .0  X  AS  AL 


-  55  - 


»♦♦ 


ALUMINUM       -    SOIL    < Xsc > 


«»» 


IDENTIFICflTIONl 

Laboratory  i  Dorse-t    Soils 

LIS    Tes-t    Na.nm    Code*  ftLESC 

WorK    Station    Code     i  DOCATION 

Method    Code  i  306^^^! 

San^ 1 e    Type/Mat r  ix !  So  i  1 


Method     Introduced  1    01/06/80 


Units 
Unit    Code 
Supers;  isor 


1    meq/ieOg    Al 
I    355000 
1    f\.    Neary 


sampling: 
Quantity    Re<)uired:    6    g    <  dry    <2    mm) 
Container  :    Glass    or    polystyrene    Jars 

SAMPLE    PREPARATION! 
Air    dried    <<2    rrwn> 

ANALYTICAL  PROCEDURE  I 

A   3   s    quantity    o-f    sample    plus    SO   mL   of    EN  sodium  chloride    is    agitated    for    4 
hours    in    a    centrifuge    tube.       The    sarrplc    is    centrlfuged    and    filtered.       The 
filtrate    is    analyzed    for    Al    by    AAS   at    309.3   with    an    NO£-acety lene    flame. 
Approximate    absorbancei       0.2    at    the    full    scale    value. 
Calcium,    magnesium,    and    potassium   are    determined    simultaneously. 

INSTRUMENTATION! 
Varian    AA1875    with    programmable    sample    changer    and    Gilson    Minipuls     II    pump 
Balance    accurate    to    O.OOl    g 


REPORTINGi 
Maximum   Significant    Figures!    4 


Calculated    U  value:    0.08 


T  u  a 1 u  e I  0.1 


CALIBRATION! 
BL  plus  5  standards 

CONTROLS  I 
Calibration  i  Three  soil  samples  represent ing  different  so  11  types;  S  method 

blanks*  round  robin  CSSC  samp  1 es 
Drift         i     \    standard  <  IQQ'A   F.S.)  avsry     10  samples 

MODIFICATIONS* 

01/04/81  -Sg  sample  used  for  all  soil  types  <  6g  pres^lously  used  for  sandy 
soils) 

01/66/86  -Varian  ie75AAS  replaced  PerK in  Elmer  403 

NOTES: 

Cation    exchange    capacity    (CEO     is    calculated    as    the    sum   of    the    sodium   chloride 
exchangeable    Al,    Ca ,    Mg ,    and    K . 

Values    for    recoveries    are    unKnoyn--average    value    used. 
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ftLUMINUM  -  SOIL  <  X»c> 

QUALITY  CONTROL  DATft  FROM  OI/IO/BB  TO  30/12/86 


Lab  »  Dorset  So  i 1 s 


Analytical  Rang* i  0,1  to  S.50  meq/lOOg 


CALIBRATION 

CONTROL 1 

Number 

Expected 

Av .Concn 

Av.Bias 

Standard< 1 ) 

of 

Data 

Concn 
1  .88 

Measured 
N/A 

N/A 

Oev lat  Ion 

a       1 

8 

N/A 

b       1 

e 

0.63 

N/ft 

N/A 

N/A 

a+b    1 

e 

2.56 

N/A 

N/A 

N/A 

a-b    1 

0 

1.29 

N/fl 

N/A 

N/ft 

s.d,CAB)»   Sy<ulthln  run>«    N/A       S< between  run»)i    N/A      8/Su i     N/A 

On  any  given  day  the  calibration  is  accepted  if  the  values  obtained  lie  Mlthln 
the  rangesi 

2.31   to    2.68  for  A+B 

1. 13   to    1.37  for  A-B  I 

RECOVERIES! 


DUPLICATES I 


Number 

Expected 

Av .Cone . 

8tandard< 1 

1 

of    Data 
14 

Concn 

Measured 
1.52 

Dev  iat  ion 

rl 

1.52 

0.  114 

r2 

1 

14 

6.02 

0.01 

0.013 

r3 

1 

14 

0.02 

0.01 

o.eig 

Number 

of 

Sample 

Mean(2> 

Coeff ic  lent 

Data    Pairs 

Doncn    Span 

s.d. 

0.032 

of    var.<>;> 

20 

e 

.00    -            0.50 

22.4 

19 

B 

.50    -            1.25 

0.061 

7.2 

13 

1 

.25    -            2,50 

0.  126 

6.7 

52 

Dveral 1 

0.076 

N/A 

STAhOARD   DEVIATION  < 5. dupl> I  0.032  Uvaluel    0.02  Tv«lu«l    0.1 

OTHER   CHECKS!  Number  Data  Standard<l) 

of    Data  Mean  Deviation 


Digested    BlanK  t  14  0.01  0.018 
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QUALITY   CONTROL   GRAPHS 

ALUMINUM  -  SOIL  (XSC)  (MEQ/IOOB) 


FflOM  Oi/10/B6 
TO:  30/12/86 


2.6B 


+  CL     1.37 


a. 00 


1.26 


2.31 


QUALITY  CONTROL  SAMPLE  A+0 


-  CL     1.13 


+  CU 


-  CL 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 
CONTROL  LIMIT  (CL) 


1.82 


1.B2 


1.22 


0.00 

RECOVERY  SAMPLE  fll  RECOVERY  SAMPLE  R3 

n     DATA  >  13X  OUTSIDE  CL 


lOOX-i 


0-2X  2-4X  4-^%  >  B5C 
0-20X  F.S. 


0-2X  a-4X  4-6X  >  6X 
20-80Sf  F.S. 


rlOOX 


-00 


0-2X 


2-4X  4-BX  >  69! 
90-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF. 3,1:   2.6  MEQ/IOOG 
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»♦*   ALUMINUM  -  TOTAL   ♦*» 

IDENTIFICATIONi 

Laboratory  i  Dorset  ,  Method  Introduced i  06/09/83 

LIS  Test  r«Ume  Code  i  ALUT  Units  i  ug/L  «is  Al 

UlorK  Station  Code  i  DOAAS  Unit  Code  i  063813 

Method  Code         i  005AF2  Superuisor         »  F.  Tomassini 

Sample  Type/Matrixi  Streams,  LaKes,  Precipitation,  Biota  and  Groundwaters. 

SAMPLING  I 
Quant  ity  Requ  ired  i     1  ni. 
Container  i  500  mL  'spice  Jar'/Nalgene  bottle;  acidified  to  0.  1>C 

ANALYTICAL  PROCEDURE  I 
Samples  are  analyzed  by  QFAAS  at  308,3  nm. 
Approximate  absorbancei  .5  at  the  full  scale  level  . 

INSTRUMENTATION!  i 

Automated  GFAAS/sampl er  system  ylth  microcomputer  data  processing  software 

REPORTING I  I 

Maximum  Significant  Flguresi  3      Calculated  U  valuei  1         T  valuei  5 

CALIBRATION* 

I 

Bl  plus  5  standards  daily 

CONTROLS : 
Calibration:  LTB  plus  4  standards,  eg,  QCA 


-  59  - 


TOTAL    ALUMINUM 

QUftLITY    CONTROL    DATA    FROM    m/Oa/SB    TO    2  1/08/86 


Labt    Dorset 


Analytical    Range  t       5    to    200   ugyl,   as    Al 


CALIBRATION 

CONTROL 1 

Number 

Expects 

d 

f\K>  .  Concn 

A 

v.B 

i  as 

Standard?  1  > 

of    Data 
62 

C  0  n  c  n 

Me&sur 

ed 

- 

Dev lat  ion 

c         1 

35 

36 

1 

2,3 

d       : 

58 

7 

8 

1 

0.9 

c+d     i 

53 

•^2 

44 

2 

3,3 

c-d     t 

58 

23 

26 

0 

2,3 

s,d.<CD:i:       Sw*;  with  in    r  un  >  : 


2.  1 


S<  between    runs  > ' 


2.  1 


S/Sw :   1 . 05 


On  any  given  day  the  calibration  is  accepted  if  the  values  obtained  lie  within 
the  r  anges : 

27  to  57   for  C*D 

13  to  38   for  C-D 


DUPLICATES! 


OTHER  CHECKS I 


Absorbance 
Long  Term  Bl anK 


Number    of 

Samp  1  e 

Data    Pairs 

- 

Concn    Span 

12 

0       -                  5 

14 

5       -                 10 

26 

10       -                25 

34 

25        -              100 

75 

100        -              200 

2i  1 

Overal 1 

TION  <»,dupl): 

1  .0 

( ki  mb  e  r 

0 

f    Data 

1 

0 

1  anK               t 

e 

T'tear 

(.ay 

Coef f  ic  ient 

s. 

d. 

of    var  .<  yi> 

1  .0 

34.  1 

I  ,5 

17,9 

2.6 

13.8 

4.  3 

7.  1 

7.4 

S,l 

5.3 

M/A 

U 

value  t 

1                                T 

Data 

Standard? 1 > 

Mean 

Dev  iat  ion 

N/n 

r-i/A 

M/rt 

r-i/A 

T  value i 
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QUALITY  CONTROL  GRAPHS 

TOTAL  ALUMINUM  (US/L  AS  AL) 


FROM:  14/02/B6 
TO:  21/08/80 


57 


42 


27 


1005E-I 


QUALITY  CONTflOL  SAMPLE  C+D 


QUALITY  CONTROL  SAMPLE  C-0 


EXPECTED  VALUE 
COm-flOL  LIHH    (CD 


0-2X 


a-4X    4-8X  ■  >  ex 

0-20X  F.S. 


+  CL 


-  CL 


+  CL 


-  CL 


riOOX 


-80 


0-2X     2-4X     4-6X     >  6X 
20-50X  F.S, 


0-2X 


2-4X     4-6X     >  ex 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE    IF. 3.):      200  U6/L  A3  AL 
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»»«      CftDMIUM       -    TOTAL       »•» 

IDENTIFICATION! 

Laboratory  i  Dorse-t  Ma-thod     Introduced!    26/11/84 

LIS    Test    Name    Code t  CDUT  Units  i    ug/L    as    Cd 

WorK    Station    Code    !  DOAAS  Unit    Code  i    063646 

Method    Code  (  003AF2  Supervisor  i    F.    Tomassinl 

Sample    Type/Matrixt  Streams,  LaKes,    Precipitation,    and    Biota 

SAMPLING! 
Quant  ity    Required  i     1    rri- 
Container  i    500   mL    'spice    Jar'/Nalgcne    bottle;    acidified    to    O,  IX 

ANALYTICAL    PROCEOUREI 
Samples    are    analyzed    by    GFAAS    at    £28.8    nm. 
Approximate    absorbancei     .400   at    the    full    scale    level, 

I NSTRUMENTAT I ON ! 
Automated    GFAAS/samp  1  er    system   Mith    mlcrocorrvuter    data    processing    software. 

REPORTING! 
Maximi4m   Significant    Figures!    3  Calculated    UJ  valuei    0.01  T   value!    0.05 

CALieRATION! 
61    plus    4    standards    daily 

CONTROLS ! 
Calibration!    LTB   plus    4    standards,    eg,    QCA 
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TDTflU  CADMIUM  <AftS) 
QUALITY  CONTROL  DATA  FROM  09/03/86  TO  31/12/86 


Labi    Dop»«'t 


Analytical    Range  i    O.OS   -to    2.000   ug/1    a&    Cd 


CALIBRATION    CONTROL! 

lumber 

Expected 

Av 

.Concn 

Av  .Bias 

St 

ftndard( 1 > 

t 

of    Oata 
31 

Concn 
1  .600 

Me 

asured 

0.062 

D«v  lat  ion 

a 

1  .662 

1 

0.  1575 

b 

: 

31 

0.600 

0.439 

-0. 101 

0. 1038 

a+b 

: 

31 

8.200 

2.  161 

-0.039 

0.2007 

a-b 

t 

31 

1  .000 

1.  163 

0.  163 

0. 1758 

c 

: 

31 

0.  160 

0.214 

0.054 

0.0527 

d 

: 

31 

0.060 

0.056 

-0.004 

0.0248 

c*d 

: 

31 

o.seo 

0.270 

0.050 

0.0686 

c-d 

f 

31 

0.   100 

0.  157 

0.057 

0.0457 

s  .  d  .  •:  AB  > : 

Sue 

ul-thln 

run  > 

'•       0.1244 

SCbet 

ween    runs  ) ' 

0. 1334 

S/Sw: 

1,07 

s,d.<  CD)( 

5y< 

Mithln 

run ) 

:       0.0323 

S<  between    runs  >  t 

0.0412 

S/Swi 

1.27 

On    any    gluen    day    the    calibration    is    accepted    ii    the    values    obtained    lie    within 

the    ranges! 


DUPLICATES! 


OTHER  CHECKS  I 


Absorbance 


1  .800 

to 

2.500 

for    A+B 

0.800 

to 

1  .200 

for    A-B 

0.032 

to 

0.408 

for    C+D 

-0.025 

to 

0.225 

for    C-D 

Number    of 

Sampl e 

Mean<  2> 

Coeff  ic  lent 

Data    Pairs 

Concn 

Span 

s.d  . 

of    var  .<  y.> 

35 

0.000    - 

0 

250 

0.0176 

20.4 

8 

0.250    - 

0 

.500 

0. 1230 

33.0 

8 

0.500    - 

1 

000 

0.  1168 

14.5 

13 

1 . 000    - 

1 

.300 

0.2251 

18.6 

S 

1 . 500    - 

2 

.000 

0.2086 

12.8 

88 

Overal 1 

0. 1124 

N/A 

TION  <s.dupl>i          0.0178 

U  vAluci 

0.01                      T  va 

Number 

Data 

Standard?  1  > 

of    Data 
0 

Mean 

Dev lat  Ion 

t 

N/A 

N/A 

1  anK                t 

31 

0.013 

0.0177 
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QUALITY  CONTROL  GRAPHS 

TOTAL  CAONIUH  (AAS)  (U6/L  AS  CO) 


FROM:  09/03/86 
Ta  31/12/86 


2.  SCO 


1.900 


.408 


+  CL   i.aoo 


2,200  — 4 iX-<— /-4  — 


—  -  CL     • BOO 


+  CL 


QUALITY  CONTROL  SAMPLE  A-fB 


QUALITY  CONTROL  SAMPLE  A-B 


.220 


.032 


+  CL      .223 


--  CL    -.025 


-  CL 


+  CL 


.  -  CL 


QUALITY  CONTROL  SAMPLE  C+D 


QUALITY  CONTROL  SAMPLE  C-D 


—  EXPECTED  VALUE 

CONTROL  LIMIT  (CLj 

tt      DATA  >  ISX  OUTSIDE  CL 


100% -1 


rl00% 


-90 


0-2X 


2-4%     4-6%  >  6% 
0-20%  F.3. 


0-2%  2-4%  4-8%  >  8%   0-2%  2-4%  4-6%  >  6% 
20-50%  F.8,  50-100%  F.S, 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S J:   2  UQ/L  A3  CD 
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***  CALCIUM  ««« 

IDEhfTIFICATIONi 

Laboratory  *  ft-tomic    Absorption         Mtthod    Introduced*  18/05/79 

LIS   Test    Name    Cod«t  CftUR  Units  »  mg/L   as    Ca 

WorK    Station    Code    :  PRAA  Unit    Code  i  064820 

Method    Code  *  BOSCAI  Supervisor  «  F,    Tomasslni 

Saiwle    Type/Matrixi  Precipitation,    ThrousH-f al  1  ,    StenrfloM 

SAMPLING! 
Quantity    Requiredi    5    mL 
Container  i    Polystyrene 

ANALYTICAL    PROCEDURE i 

Samples  are  analysed  by  AAS  at  422.7  nm  uith  an  air -acetyl ene  flame.  Acidified 
lanthanum  chloride  is  added  as  a  releasing  agent  via  an  automated  sampling 
train. 
Approximate  absorbancei  0.2  at  the  full  scale  level 

INSTRUr»CNTATIONi 

Automated  modular  flou  injection  atomic  absorption  spectrophotometer  <AA8> 
system 

reporting: 
Maximum  Significant  Figures:  3      Current  U   valuei  0.02         T  valuei  0.1 

CALIBRATION! 
BL  plus  3  standards 

CONTROLS I 
Calibration  »  2  standards,  eg,  QCA 
Drift        I  BL  mvery    10  samples;  £  standards  •vBry    20  samples 

MODIFICATIONS! 

17/05/89  -Three  additional  calibration  standards  were  set  up.   Flow  injection 
introduct  ion  of  sample  was  adopted .   System  uas  further  automated  with  the 
additon  of  Commodore  PET  microcomputer  for  data  capture  and  data  reduction- 
Sample  re-^u  ired  reduced  to  5  mL. 
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CALCIUH 

QUALITY   CONTROL    DftTft   FROM   B6/01/86    TO   E2/I2/8B 

Labi    ft-tomlc    ftbsorp-tlon  Analytical    Rangt  i    0.1    -to    2.00   mg/L   as    Ca 


CALIBRATION 

CONTROL I 

Number 

Expected 

Av 

.Concn 

Av .Bias 

Standard(  1 ) 

of 

Data 

Concn 
1  .20 

r*leasured 

0.02 

Dev  iat  ion 

a       1 

85 

1.22 

0.030 

b       I 

84 

0.20 

0.23 

0.03 

0.020 

a+b    1 

84 

1  .40 

1  .45 

0.05 

0.033 

a-b    t 

84 

1  .00 

1  .00 

-0.00 

0.033 

s.d.<AB)i       Sw<wl-thln    run ) »  0.023  S<  between    runsX  0.025         S/Sm  »        1.03 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    yithin 
the    ranges  t 

I .31       to  1 .49    for    A+B 

0.34      to         1 .06   for    A-B 

DUPLICATES!         Niimber    of  Sample  Mean<2>  Coefficient 

of    var.</^> 


Ni.imt>er 

of 

Sampl e 

Mean<  2> 

Data   P 

a  ir  s 

Concn    Span 

s.d. 

102 

0.00    -           0.20 

0.028 

83 

0.20    -            0.50 

0.064 

37 

0 . 50    -            1 . 00 

0.052 

14 

1.00    -            2.00 

0.071 

222 

Overal 1 

0.056 

TION  < 

S  .dUF 

>1>1          0.028 

U  value 

32.  1 

25.4 

7.4 

4.8 

N/A 


T  valu«i    0. I 
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QUALITY   CONTROL   GRAPHS 

CALCIUM  (M6/L  AS  CA) 


FROM:  06/01/85 
to:  22/12/86 


1.49 


1.40 


i.ai 


1.05 


1.00 


.94 


QUALITY  CONTROL  SAMPLE  A-fl 


EXPECTED  VALUE 

CONTROL  LIMIT  ICL) 

M  DATA  >  153£  OUTSIDE  CL 


+  CL 


-  CL 


+  CL 


-  CL 


100%-! 


rlOOX 


-50 


0'-2X  2-4X  4-6X  >  6X 
0-20X  F.3. 


0-2X  z-AX    4-sx  >  ex 

2O-B0X  F.S, 


0-2X  S-4X  4--6X  >  ex 

50-lOOX  F,S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.);   2  MS/L  A3  CA 
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*** 


CALCIUM 


**« 


IDENTIFICATION! 

Labora-tory  t  Atomic  Absorption  Method  Introducedi  01/04/74 

LIS  Test  Name  Code i  CAUR  Units  i  mg/L  as  Ca 

WorK  Station  Code  i  RMAAS  Unit  Code  i  064820 

Method  Code         i  O901AI  Supervisor         i  F.  Tomasslni 

Sample  Type/Matrixi  Rivers,  LaKes  ,  Soil  Extracts,  Effluents. 

SA(vPLINOi 
Quantity  Required!  10  mL 
Container  i  Glass  or  plastic 

ANALYTICAL  PROCEDURE i 

Samples    are    analyzed    by    AAS    at    42S.7    nm  using    an    air-acetylene    flame.    Acidified 
lanthanum  chloride    is    added    as    a   releasing    agent    via    an    automated    sampling 
tra  in , 
Approximate    absorbancei       1-04    at    the    full    scale    level 

INSTRUMENTATION! 
Automated    flow    injection    atomic    absorption    system  <AAS>. 


T  value i  0.5 


REPORTING I 
Maximum  Significant  Figuresi  3      Current  U  valuei  0.1 

CALIBRATION! 
BL  plus  10  standards 

CONTROLS  I 
Calibration  i  LTBL   plus  2  standards,  eg,  QCA 
Drift        I  BL  every  IB  samples;  2  standards  •vry    20  samples 

MODIFICATIONS! 

01/12/81  -Calibration  range  became  20.0  mg/L  full  scale;  second  analytical 
ranga  was  dropped. 

01/03/84  -Analytical  range  (RMCAMGL)  uas  addedl  full  scalei5.00  mg/L.  This 
range  is  currently  restricted  to  special  programs. 

01/09/84  -Analytical  range  (RMCAMGH)  uas  increased  from  20.0  to  50.0  mg/L  full 
scale.  Calibration  technique  uas  changed  from  quadratr  ic  to  linear 
interpolation.  Magnesium  is  no  longer  determined  simultaneously. 

25/08/85  -Calibration  range  became  35.0  mg/L  full  scale;  second  analytical 
range  was  dropped.   Commordore  PET  microcomputer  controlled  system  ulth  saivle 
flow  inject  ion  introduced  . 

1885  -Three  analytical  ranges  ucre  used  during  1965!  5,  35/  and  SB  n^/L  as 
Ca  ful 1  scale . 
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CALC  tUM 

QUALITY  corrtROL  DATft  FROM  or.'oi/ee  TO  30,'ie/e6 

Labs    ft-tomlc    ftbsorb-tion  ftnalv'-tlcal    Range*    0.5   to    35.00   mg/L    as    Ca 


CALIBRATIOM 

COMTROLi 

Mumber 

Expected 

rtv .Concn 

f^u  .Bias 

Standard< 1 ) 

o-f    Data 
135 

Concn 

as.o 

Measured 
S8.2 

0.2 

Dev lat  Ion 

a       t 

0.31 

b       I 

136 

Z.A^ 

a. 47 

O.OS 

0.046 

a^b    1 

135 

30.15 

30.64 

0.  19 

0.328 

a-b    1 

135 

S5.55 

S5.69 

0.  lA 

0,307 

&.d.<nB)i       Sy(uithln    run)i  0.S8         S<betueen    runs)!  0.22      S/5u i        1.02 

On    anv    given    dav    the    calibration     is    accepted     if    the    values    obtained    lie    within 
the    r  anges  t 

28.87       to       32,02    for    A+B 

24.50       to       26,60    for    A-B 

DUPLICATES! 


Mu  mb  e  r 

of 

Sample 

hWan<2> 

Coe 

f f icient 

Data   Pairs 

Concn 

Span 

s  .d  * 
0.  lOB 

of 

v*r  .<X> 

34 

0.00    ' 

1.75 

e.6 

153 

1,75    - 

3.50 

0.228 

8.9 

60 

3.50    - 

7.00 

0.  172 

3.7 

23 

7,00    - 

17.50 

0.306 

2.6 

38 

17.50    - 

35.00 

0.603 

3.0 

319 

Over al 1 

0.343 

hi'A 

U  VAlusi    0.1  T  v«ilu«i    0.5 

OTHER   CHECKS!  Muirber  Data  Standard<l> 

of    Data  Mean  Dev lat  ion 


Absorbance  i  134  1 .278  0. 1 138 

Long    Term   BlanK  i  129  0.01  0.027 
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QUALITY   CONTROL   GRAPHS 

CALCIUM  (MG/L  AS  CA) 


FROM:  07/01/86 
TO:  30/12/86 


32.02 


30.45 


2B.87 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A+B 


26.60 


25.55 


24.50 


+  CL 


~  CL 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

»   DATA  >  15X  OUTSIDE  CL 


lOOX-i 


0-2X  2-4X  4-6X  >  6X 
0-20X  F.S. 


rlOQX 


0-2X  2-4X  4-6X  >  6X 
20-50X  F.S. 


0-2X  2-4X  4-6X  >  6X 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF.S.):   35  MG/L  AS  CA 
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*** 


CftLCIUM 


*** 


IDEhTTIFICftTIONi 

Laboratory  i  fttomlc    Absorption         M«thod    Introduced i    06/04/86 

LIS    Test    Name    Codei  CftUR  Unit*  i    mg/L    as    Ca 

Uk>rK    Station    Code     i  MAB8  Unit    Code  i    084620 

Method    Code  i  oescftl  Supervisor  i     F,     Tomasslni 

Sample    Type/Matrixi  Domestic    Maters,    Leachates,    Ef-fluents,    Sewage 

SAMPLING i 
Quantity    Requircdi     10    mL 
Container  t    Glass    or    pl«»-tlc 

ANALYTICAL    PROCEDUREl 

Samples    are    analyzed    by    AA8    at    ASS. 7    nm   us  ins    an    air-acetylene    flame.    Acidified 
lanthanum  chloride    is    added    as    a   releasing    agent    via   an    automated    sampling 
train. 
Approximate    absorbancei    1.121    at    the    full    scale    level 

INSTRUMENTATION! 
Automated    flow     inject  ion    atomic    absorpt  ion    system   <  AA8>. 


REPORTINGt 
Maximum   Significant    Flguresi    3 


Current    14  vaiuei    0.8 


T  valuei  1 


CALIBRATION! 
6L  plus  10  standards 


CONTROLS ( 
Cal  ibrat  ion 
Or  if  t 


:  LTBL   plus  2  standards,  eg,  QCA 

1  BL  every  10  samplesJ  2  standards  ever 


20  samples 


MODIFICATIONSt 

01/07/82  -The  method  introduced  on  this  date  differed  slightly  from  Method  B 
for  calcium  in  HAMES  in  that  full  scale  for  the  analytical  range  was  50.0  mg/L; 
concentrations  for  the  QC  standards  were  also  adjusted. 

1385  -Three  analytical  ranges  were  used  during  ISBSi  5,  35,  and  58  mg/L  as 
Ca  f ul 1  seal e  . 

08/04/66  -All  sample  classes  moved  to  WAAS  worKstation.   Single  analytical 
range  changed  from  full  scale  value  200  mg/L  to  175  mg/L.   Nuinber  of  calibration 
standards  increased  from  2  to  10.   Concentration  of  QC  solutions  adjusted 
accordingly.   Commodore  PET  microcomputer  system  control  and  data  handling 
introduced  with  linear  interpolation  of  calibration  technique.   Sample  flow 
inject  ion  was  introduced. 
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CALCIUM 
QUftLITY   C0M7K0L    DATA    FROM   08/04/86    TO    3t/12/86 

Lab (    Atomic    Absorbtlon  Analytical    Range*       1    to    175.0   mg/O,    aft    Ca 


CALIBRATION 

cornKOLi 

Mu  mb  e  r 

Expected 

Av .Concn 

Av.Blaft 

Standard< 1 > 

of    Data 
1  M 

Concn 
140.0 

Measured 
140.0 

e.o 

Dev  iat  Ion 

a      I 

1.62 

b      1 

IM 

IS. 25 

12.27 

0.02 

0.408 

a+b    1 

114 

152.85 

152.23 

-0.02 

1.687 

a-b    1 

114 

127.75 

127.63 

-0.06 

1.657 

s.d.<AB)i       SuCulthin    run>i  1.17         S<betucen    runs >  i  1.18      S/Su t        1.01 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    within 
the    ranges  1 

144.38       to     160.12    for    A+B 

122. 50      to     133.00    for    A-B 

DUPLICATES I 


OTHER  CHECKS I 


Absorbance 
Long  Term  61 anK 


Mumber    of 

Sampl e 

Mean(2> 

Coef f  ic  lent 

Data   Pairs 

Concn 

Span 

s.d. 
0.282 

of  var  ,<.y,y 

88 

0.00    ~ 

8 

75 

8.3 

84 

8.75    - 

17 

,50 

0.612 

4.6 

99 

17.50    - 

35 

00 

0.888 

3.S 

ISl 

35.0       - 

87 

.5 

1.43 

2.4 

67 

87.5       - 

175 

.0 

3.32 

3.3 

233 

Overal 1 

2.11 

M,'A 

ITION   <s.dupl>i           0.282 

M  valuai 

0.2                               T 

value* 

Mumber 

Data 

Standard< 1 > 

of    Data 
76 

Mean 

1  .208 

Dev  iat  ion 

t 

0.8753 

UanK              1 

110 

-0.00 

0.304 
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QUALITY   CONTROL   GRAPHS 

CALCIUM  (MG/L  AS  CA) 


FROM:  08/04/86 
TO:  31/12/86 


160.12 


152.25 


144.38 


QUALITY  CONTROL  SAMPLE  A+B 


+  CL 


-  CL 


133.00 


127.75 


122.50 


QUALITY  CONTROL  SAMPLE  A-B 


—  EXPECTED  VALUE 

CONTROL  LIMIT  ICL) 

»  DATA  >  15X  OUTSIDE  CL 


+  CL 


-  CL 


lOOX-1 


•**n \ 

0-2%   2-4%   4-6X   >  6% 
0-20X  F.S. 


rlOOX 


0-2X  ■  2-4X   4-6X   >  6X 
20-50X  F.S. 


0-2X  2-4X  4-6X  '  >  6X 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.SJ;   175  MG/L  AS  CA 
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«** 


CALCIUM 


*** 


IDEr^IFICATIONi 

Laboratory  »  Domestic    W«t«r 

LIS    Test    Name    Code i  CAUR 

UlorK    Station    Code     i  l*ICAMGH 

Method    Code  i  Oe^AAl 


Method     Introduced!  ei/07/eS 

Units  ■  mg/L   as    Ca 

Unit    Code  i  064880 

Supervisor  >  P>    Campbell 


Sample    Txpe/Matrixi     Domestic    Uaters  ,    Leachates,    E-f-fluents 

SAr-FLINBi 
Quantity    Requiredi     100   mL 
Container  t    Glass    or    plastic 

ANALYTICAL    PROCEDUREl 

Sarrf>les    are    analyzed    by    AAS   at    ASS. 7   nm  us  Ing    an    air-acetylene    flame.    Acidified 
lanthanum   chloride     is    added    as    a    releasing    agent    via    an    automated    sampling 
tra  in . 
Approx  imate    absorbance  >    0.16   at    the    full    scale    level. 

INSTRUMENTATION! 

Automated    modular    continuous    flow    atomic    absorption    system  <  AAS> ,    Two 
analytical    ranges    are    obtained    from  the    output    of    the    AAS. 


REPORTING! 
Max  1 mum   Significant    Figures!    3 


Current    U  valu«i    O.S 


T  valuci  1 


CALIBRATION! 
BL  plus  2  standards 

CONTROLS  I 
Calibration  i  LTBL   plus  3  standards,  eg,  QCA 
Drift         ■  BL  plus  3  standards 

MODIFICATIONS! 

01/07/8S  -The  method  introduced  on  this  date  differed  slightly  from  Method  B 

for  calcium  in  HAt^S  in  that  full  scale  was  50.0  mg/L;  concentrations  of  QC 

standards  were  also  adjusted. 

08/04/86  -THIS  THST  WAS  ASSIGNED  TO  THE  UAAS  WORKSTATION. 
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CftUClUM 

QUALITY  CONTROL  DATft  FROM  32/01/86  TO  10/03/86 


Lab  I    Domes  t  Ic    LUater 


Analytical    Range t       1    to    200   mg/l    as    Ca 


CALIBRATION 

CONTROL « 

Number 

Expected 

Av . Concn 

Av.Bias 

Standard<  1> 

of    Data 
26 

Concn 
130 

Measur ad 
132 

Dev  iat  ion 

a 

2 

1.0 

b 

SB 

33 

33 

0 

0.7 

a*-b 

86 

163 

169 

8 

1,4 

a-b 

86 

37 

99 

S 

1.0 

c 

86 

32.5 

33.3 

0 

8 

0.46 

d 

86 

6.5 

6.6 

0 

1 

0.20 

c+d 

86 

33.0 

33.3 

e 

9 

0.54 

c-d 

86 

26.0 

26.7 

6 

7 

0.45 

%.d.<AB)i       Su<uithin    run>i  0.7 

s,d.<CD>i       SM<uithin    run)i  0.32 


5<  between    runs>i 
S<betueen    runs): 


0 . 3    S/Su I   1 . 22 
0 . 35    5/Sm  t   1.11 


On  any  given  day  the  calibration  is  accepted  if  the  values  obtained  lie  yithln 
the  ranges ' 

154     to   172    for  A+B 

91     to   103    for  A-B 

36.8   to    41 .2  for  C+D 

24.5   to    27.5  for  C-D 


DUPLICATES! 


Number 

of 

Samp 

le 

Mean(2) 

Coc 

ff  Ic  lent 

Data   Pa 

ir  s 

Concn 

Span 

0 

s.d. 

0.21 

of 

van  ,<y,) 

9 

0.0    - 

10 

6.5 

9 

10.0    - 

20 

0 

0,39 

2.6 

88 

20.0    - 

50 

0 

0,84 

2.0 

13 

50 

100 

i.2 

1,6 

11 

100 

200 

1,  1 

0,8 

67 

Overal 1 

0.8 

N/A 

TION  <% 

.dUF 

>1>|          0.21 

U  valu«i 

0 

2 

T 

valutti 
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QUALITY   CONTROL   GRAPHS 

CALCIUM  {M6/L  AS  CA) 


FROM:  02/01/86 
TO:  10/03/86 


172 


-+  CL 


163 


154 


QUALITY  CONTROL  SAMPLE  A+B 


-  CL 


41.2 


39.0 


36.81 


QUALITY  CONTROL  SAMPLE  C+O 


103 


97 


91 


+  CL 


QUALITY  CONTROL  SAMPLE  A-B 


+  CL     27,6 


26.0 


.-CL     24'S 


-  CL 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C-D 


EXPECTED  VALUE 

CONTROL  LIMIT  ICL) 

»f   DATA  >  15X  OUTSIDE  CL 


0-2X  2-4X  '  4-ex  '  >  ex 

0-20X  F.S. 


0-2X  2-4X  '  4-6X  '  >  6X 
20-50X  F.S. 


rlOOX 


0-2X  2-4X  '  4-6X  '  >  6X 
50-lOOX  F.S. 


-50 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   200  MS/L  AS  CA 
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•♦•    CftLCIUM  -  SOIL  <Xsc>    ♦»♦ 


IDENTIFICATION! 

Laboratory  »  Dorset  Soils 

LIS  Test  Name  Code i  CAESC 

WorK  Station  Code  t  DOCflTION 

Method  Code         t  306ftftl 

Sample  Type /Mat r  ix i  Soil 


Method  Introduced!  01/06/80 


Units 

Unit  Code 
Superu  Isor 


1  me q/ 1009  Ca 
t  355000 
I  n.  Neary 


SAMPLING  J 
Quantity  Required!  6  9  <dry  <2  mm) 
Container         1  Glass  or  polystyr«n«  J*r» 

SAMPLE  PREPARATION! 
Air  dr  led  <  <2  mm) . 

ANALYTICAL  PROCEDURE! 

A   3   9    quanity    of    5arr*>le    plus    30   mL   of    2N  sodium  chloride    is    agitated    for    4 
hours    in    a    centrifuge    tube.       The    sample    Is    centrifugtd    and    filtered.       The 
filtrate    is    analyzed    for    Ca    by    AAS   at    482,7   with    an    air-acetylene    flame. 
Approximate    absorbance !      0.3   at    the    full    scale    level. 
Aluminum,    magnesium,    and    potassium   ar«    determined    simultaneously. 

INSTRUMENTATION!  • 

Varian    AAie75   with    programmable    sample    changer    and    Ollson    Minipuls    II    pump 

Balance    accurate    to    0.001    9 


REPORTING  I 
Maximum   Significant    Figures*    4 


Calcualted    Ui  value!    0.02 


T  value!  0. 1 


CALIBRATION! 
BL  plus  5  standards 

CONTROLS  I 
Calibration  t  Three  soil  samples  representing  different  soil  types^  2  method 

blanKs;  round  robin  CSSC  samples 
Drift        »  1  standard  < 100X  F.S.)  every  10  samples 

MODIFICATIONS! 

01/04/Bl  -39  sarrple  used  for  all  soil  types  <  Sg  previously  used  for  sandy 
so  Us  ) 

01/06/8B  -Varian  1275AAS  replaced  PerK in  Elmer  403 

NOTES! 

Cation  exchange  capacity  (CEO  is  calculated  as  the  sum  of  the  sodium  chloride 
exchangeable  Al,  Ca,  Mg,  and  K. 

Values  for  recover ies  are  unKnoun --aver age  value  used. 
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CALCIUM  -  SOIL  <Xsc> 
QUALITY  CONTROL  DATA  FROM  61/10/86  TO  3I/I2/8B 


L«fo I    Dorset    So  1 1 s 


An«ly-tlc«l    Rangt  I    0.1    to    S.OB   nwq/ioes 


CALIBRATION 

CONTROL 1 

Number 

Expected 

Aw .Concn 

Av.Bi 

as 

8tandard( 1> 

of  Data 
0 

Concn 
3.75 

Measured 
N/A 

Dew  lat  ion 

a   i 

N/A 

N/A 

b  t 

0 

i.es 

N/A 

N/A 

N/A 

a  4b  1 

0 

5.00 

N/A 

N/A 

N/A 

a-b  t 

0 

8.50 

N/A 

N/A 

N/A 

s.d.(AB>i       Su<uithln    run>i 


H/A 


S(  between    runs>i 


N/A 


S/Sw  t 


N/A 


On  any  given  day  the  calibration  Is  accepted  if  the  values  obtained  lie  ulthln 
the  ranges i 

4.63   to    5.37  for  A+B 

e.25   to    8.75  for  A-B 


RECOVERIES! 


DUPLICATES I 


Number 

Expected 

Av .Cone . 

8tandard<  1 > 

1 

of  Data 
14 

- 

Concn 

Measured 
0.82 

Dev lat  ion 

r  1 

0.88 

0.041 

r8 

1 

14 

17.35 

17-35 

2.  138 

r3 

t 

14 

8.65 

8.65 

0.368 

Nkimber 

of 

Sampl e 

Mean<8) 

Coefficient 

Data  Pairs 

::oncn  Span 

s  .d. 

0.037 

of  var.(>:> 

18 

0 

.00 

1  .00 

8.8 

88 

1 

.00 

2.50 

0.087 

5.  1 

13 

8 

.50 

5.00 

0.889 

6.  1 

53 

Over al 1 

0.  186 

N/A 

STANDARD  DEVIATION  <s.dupl>i 


0.037 


U  valuei  0.02 


T  value!  0. 1 


OTHER  CHECKS I 


Digested  BlanK 


Number 
of    Data 

14 


Data 
Mean 

0.05 


8tandard< 1> 
Dev lat  ion 

0.038 


-  78  - 


QUALITY   CONTROL   GRAPHS 

CALCIUM  -  SOIL  (XSC)  (MEQ/IOOG) 


FROM:  01/10/Be 
TO:  31/12/B6 


B.37 


+  CL     2.75 


8.00 


2.00 


4.63 


QUALITY  CONTROL  SAMPLE  A+B 


-  CL     2,25. 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 
CONTROL  LIMIT  (CL) 


3.18 


2.65 


.18 


2.121 

RECOVERY  SAMPLE  Rl  RECOVERY  SAMPLE  R3 

U  DATA  >  ISX  OUTSIDE  CL 


lOOX-i 


rlOOS 


-50 


0-2X  2-4X  4-6X  >  6% 
0-20X  F.S. 


0-2X  a-4X  4-6X  >  6X   0-2X  a-4X  4-BX  >  6X 


20-50X  F.S. 


BC-IOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S J:   S  MEQ/IOOO 
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*** 


CARBON  -  DISSOLVED  INORGftNIC 


*** 


IDENTIFICftTIONi 

Laboratory         i  Colour  1 me try 

LIS  Test  Mame  Code i  OIC 

WorK  Station  Code  t  ROM 

Method  Code         i  102AC2 


Method  Introduced! 
Unit*  t 

Unit  Code         i 
Supervisor        i 


e 1/04/78 

mg/L  as  C 

064806 

M.  Raul Ings 


Sample  Type/Matrlxi  Rlyers,  LaKes ,  Precipitation,  Soil  Extracts,  Effluents^ 
Domes  t  ic  Uater  Supplies,  Leach  at  es.  Sewages,  Industrial  Ulastes 

sampling: 
Quantity  Requiredi  1©  mL 
Container  i  Glass  or  plastic 

ANALYTICAL  PROCEDURE t 

Dissolved  inorganic  carbon,  which  is  determined  colour imetrically  on  th« 
supernatant  o-f  a  settled  sample,  is  converted  to  carbon  dioxide  gas  by 
acidification.  The  gas  then  passes  through  a  gas -permeable  membrane  into  a 
ueaKly -buffered  alKallne  phenolphthaleln  solution.  The  decrease  in  absorbancc  of 
this  coloured  solution  is  a  measure  of  the  dissolved  inorganic  carbon  content  of 
the  sampl e . 

Approximate  absorbancet  0.3  at  the  full  scale  level 

N.B.  Dissolved  organ ic  carbon,  cloride,  and  reactive  silicates  are  determined 

s  imultaneously . 

INSTKUMENTION: 
Bas  ic  automated  modular  continuous  flow  system  plus  the  following  modules^  air 
<C02-free)  supply,  dialysis  unit.  Colour Imetr ic  measurement  Is  through  a  5.0  cm. 
1 Ight  path  at  S50  nm. 


REPORTING  I 
Maximum  Significant  Figures*  3 


Calculated  i4   value:  e,s 


T  valuei  1 


CALIBRATION! 
BL  plus  1  standard  daily 

CONTROLS : 
Cal  1  brat  ion  i  LTBL   plus  S  standards  ,  eg  ,  QCA 
Drift         !  BL  every  10  samples;  standard  ti'jery    20  samples 

MODIFICATIONS: 

04/03/86  -Test  transferred  from  ROC  to  ROM  workstation.   HP9820  microcomputer 
system  Introduced.   Calibration  technique  changed  from  linear  intrpolatlon  to 
quadratic.   Number  of  calibration  standards  changed  from  1  to  7. 
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DISSOLVED    INORGANIC   CARBON 

QUALITY   CONTROL    DATft    FROM   04/03/86    TO    30/13/86 


LabJ    Colour  i  me -try 


Analytical    Rang« i       1    to    40.0   mg/L    as    C 


CALIBRATION 

CONTROL I 

Number 

Expected 

Av .Concn 

Av.Bias 

Standard< 1> 

1 

of    Oat a 
168 

Concn 
32.0 

Measured 
32.6 

0.6 

Devlat  ion 

a 

1.07 

b 

! 

166 

8.0 

8.  1 

0.  1 

0.38 

a+b 

t 

168 

40.0 

40.6 

0.6 

1  .31 

a-b 

I 

168 

84.0 

B4.5 

0.5 

0.84 

c 

I 

168 

8.0 

8.  1 

0.  1 

0.38 

d 

z 

168 

£.0 

a.  1 

0.  1 

0.20 

c+d 

t 

168 

10.0 

10.2 

0.2 

0.53 

c-d 

' 

168 

6.0 

6,0 

0.0 

0.29 

s.d,<ftB>i        Su<withln    run):  0.66  S< between    runs>i  0.80  S/Sw »        1.21 

s.d.<CD)!       Sw<wlthln    run>t  o.21  SCbetween    runs)t  0.30         S/Su «        1.48 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    within 
the    ranges: 

38.2  to  41.8    for    A+B 

22.8  to         25.2    for    A-B 

8.2  to  11.8    for    C+D 

4.8  to  7,2    for    C-D 


DUPLICATES! 


Number    of 
Data    Pairs 

187 

18 

74 

70 
349 


Sample 
Concn  Span 


0.0  - 

4.0  - 

8.0  - 

20.0  - 


4.0 

8.0 

20.0 

40,0 


Overal I 


STANDARD  DEVIATION  < s  .dupl >  I    0,31 


OTHER  CHECKS 


Long  Term  Blank 


KKjmber 
of  Data 

166 


Mean<:2) 
s.d. 

0.31 
1  .93 
0.38 
0.88 
0,77 


Coef f  ic  lent 
of  var.<>;> 


W  valuci  0,2 


Data 
Mean 

0.2 


33.0 

33.0 

6.3 

3,2 

N/A 

2 

T 

v&lu«s 

6tandard( 1> 

Oev 

iat  ion 

0,  13 
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QUALITY  CONTROL  GRAPHS 

DISSOLVED  INORGANIC  CARBON  (M6/L  AS  C) 


FHOH:  04/03/86 
TO;  30/12/Be 


41. B 


40.0 


38.2 


11,8 


10.0 


B.a 


+  CL     28,2 


-  CL    aa.B 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C+0 


+  CL 


24.0  4f  Jp  -■ 


QUALITY  CONTROL  SAMPLE  A-B 


7.2 


B.O 


4.8 


-  CL 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C-D 


—  EXPECTED  VALUE 

CONTROL  LIMIT  (CU 

N  DATA  >  19X  OUTSIDE  CL 


lOOX-i 


-^~n  ■     r 

0-2X     2-4X     4-6X     >  6X 


0-20X  F.S. 


0-2*    2-4X    4-ex    >  ex 

20-50X  F.S. 


rlOOX 


7^77 


^s 


0-*2X     2-4X     4-6X     >   BX 
BO-IOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S. J;   40  M8/L  AS  C 
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♦»»    CftRBON  -  DISSOLVED  INORGANIC    ♦»« 


IDENTIFICATIONt 

Laboratory  : 

LIS  Test  Name  Code: 

WorK  S-tat  ion  Code  i 

Method  Code         : 

Sampl e  Type/Matr  ix ! 
Domestic  Water  Supplies,  Leachates  ,  Sewages,  Industrial  Wastes 


Rivers  and  LaKes 

Die 

ROC 

leaAce 


Method  Introduced! 
Un  i  t  s  : 

Unit  Code         : 
Supervisor         i 


01/04/78 

mg/L  as  C 

064806 

J.  Crouther 


Rivers,  LaKes,  Precipitation,  Soil  Extracts,  Effluents, 


SAMPLINGS 
Quantity  Required)  50  mL 
Container  i  01  ass  or  plastic 

ANALYTICAL  PROCEDURE i 

Dissolved  inorganic  carbon,  Mhich  is  determined  colour imetr ical 1 y  on  the 
supernatant  of  a  settled  sample,  is  converted  to  carbon  dioxide  gas  by 
acidification.  The  gas  then  passes  through  a  gas -permeab 1 e  membrane  into  a 
weaKly-buffered  alKaline  phenolphthal e in  solution.  The  decrease  in  absorbance  of 
this  coloured  solution  is  a  measure  of  the  dissolved  Inorganic  carbon  content  of 
the  sampl e . 

Approx Imate  absorbance:  0.4  at  the  full  scale  level. 
N.B.  Dissolved  organic  carbon  is  determined  simultaneously. 

INSTRUMENTIONi 

Bas Ic  automated  modular  continuous  flow  system  plus  the  following  modules t  air 
<C02-free)  supply,  dialysis  unit.  Colour imetr  Ic  measurement  is  through  a  3.0  cm. 
1 ight  path  at  5S0  nm. 


REPORTINGt 
Maximum  Significant  Figuresi  3      Current  W  valuei  8.2 


T  value i  1 


CALIBRATION! 

BL  plus  1  standard  dally.  Bl  plus  4  standards  whenever  a  new  stocK  of  buffer  is 
prepared . 

CONTROLS I 
Calibration  :  LTBL   plus  2  standards  , eg  , OCA 
Drift        1  BL  plus  1  standard 

NOTES* 
04/03/86  -DISCONTINUED 

TEST  TRANSFERRED  TO  ROM  WORKSTATION 
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CARBON    -   DISSOLVED    INORGANIC 

QUALITY    CONTROL    DATA    FROM    02/01/86    TO    £7/02/86 

Lab:    Rivers    and    Lakes  Analytical    Range i        1    to    40.00    mg/L    as    C 


CALIBRATION 

CONTROL  t 
Number 
of  Data 

Expected 
Concn 

30.00 
10.00 
40.00 
SO.  00 

Av. Concn 
Measured 

3o.ee 

10.43 

40.43 
19,57 

Av .Bias 

-0,00 
0.43 
0.43 

-0.43 

Standard( 1 > 
Dev  lat  ion 

a   t 
b   : 

a+b  : 
a-b  1 

19 
18 
19 
18 

0.432 
0.224 
e.633 
0,269 

s.d.<AB)i       Su<uithin    run > »         0.190  S(betueen    runs)»         0.344         S/Su i       1.81 

On    any    given    day    the    calibration    is    accepted    l-f    the    values    obtained    lie    within 
the    ranges! 

37.60       to       42.40    -for    A+B 
18.40       to       21.80    for    A-B 

DUPLICATES!         Number    of  Sample  Mean<2>  Coefficient 

Data   Pairs  Concn    Span  s.d.  of    var,</,) 


23                 e.eo  -  4.oe        0,288  19.4 

B                         4.00    -  10.00             1.170  20.7 

2  10,00    -  20.00            0,218  1,4 

3  20.00    -  40.00            0.245  0.8 
30                                 Overall  0.406  N/A 

STAhCARD   DEVIATION  <s.dupl)t          0.289  U  valuei    0.2                            T  valusi 

OTHER    CHECKSi                                          hXimber  Data  StandardCl) 

of    Data  Mean  Deviation 


Std.    Cal  !  19  479  25,4 

Long    Term   Blank  :  19  ©,£  0.11 
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QUALITY   CONTROL   GRAPHS 

CAFIBON   -   DISSOLVED    INORGANIC     (M6/L  AS   C) 


FROM:     02/01/B6 
TO:    27/02/86 


42.40 


+  CL 


40.00 


37.60 


21.60 


20.00 


18.40 


QUALITY  CONTROL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  ICL} 

**   DATA  >  15X  OUTSIDE  CL 


-  CL 


+  CL 


-  CL 


100% -I 


VpV7|^^^ 


rlOOX 


0-2X  2-4X  4-6X  >  6X    0-2X  2-4X  4-6X  >  6X    0-2X  2-4X  '  4-6X  '  >  6X 


-50 


0-20X  F.S. 


20-50X  F.S. 


50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   40  MG/L  AS  C 
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>*»    CftRBON  -  DISSOLVED  INORGANIC    *«« 


IDENTIFICATION! 

Laboratory         i  Dorset 

LIS  Test  Name  Code t  DIC 

WorK  Station  Code  i  DODIC 

Method  Code        i  l 127C2 

Sannple  Type/Matrlxi  Riwers 


Method  Introduced  I  03/e6/BO 
^nits  I  n»9/L  ft»  C 

Unit  Code  i  064806 

Supervisor        i  f.  Tomassinl 
LaKes,  Precipitation,  Soil  Extracts,  Ef-fluents, 


Domestic  Water  Supplies,  Leachates ,  Sewages,  Industrial  Wastes 

SAMPLING  I 
Quantity  Re«iuired«  50  mL 
Container         i    Pyrex  culture  tubes  plus  screw  caps  with  cone-shaped  liners 

ANALYTICAL  PROCEDURE i 

Dissolved  Inorganic  carbon,  which  is  determined  colour imetr leal ly  on  th. 
supernatant  of  a  settled  sa.*>le,  is  converted  to  carbon  dioxide  gas  by 
*   ^   K*!]"*"'  ^^"^    ^"  *^^"  passes  through  a  gas -permeabl  e  membrane  into  a 
ueaKly-buffered  alKaline  Pheno Iphthal e in  solution.  The  decrease  in  absorbanc.  of 
the  sa^le'    *°*"**^"  '*  *  measure  of  the  dissolved  Inorganic  carbon  content  of 
Approximate  absorbancei  0.3  at  the  full  scale  level 

INSTRUr^NTATIONi 

frni^*"*r*****  ""**"!*''  continuous  flow  system  plus  the  following  modules:  air 
<C02-free>  supply,  dialysis  unit.  Col  our imetr Ic  measurement  is  through  a  5.0  cm. 
light  path  at  550  nm.   Two  analytical  ranges  are  obtained  from  the  output  of  the 
CO 1  our  1 meter . 


REPORTING!  ■ 
Maximum  Significant  Figures!  3 

CALIBRATION! 
BL  Plus  1  standard  dally 


Calculated  W  valuei  0.es 


T  valuci  0. 1 


CONTROLS I 
Calibration  !  LTBL  plus  4  standards,  eg,  OCA 

!  BL  e'j^ry    10  samples  and  BL  plus  1  standard  ^K>9ry    E0  sarr*>les. 


Drift 


NOTES! 

As  concentrations  of  calibration  control  solutions  slowly  change  with  time  at 
these  low  cocentrations,  callbation  control  ranges  are  based  on  measured 
averages  rather  than  expected  concentrations. 
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CI^RBON    -    DISSOLVED    INOROI^NIC 

QUALITY   CONTROL    DATft    FROM   07/01/86    TO    31/JE/B6 


Lab*    Dorset 


Analytical    Ranged    0.1    to     10.00   m9/L    as    C 


CALIBRATION 

CONTROL 1 

Nurrber 

of    Data 

a 

! 

158 

b 

: 

158 

a+b 

I 

158 

a-b 

: 

158 

c 

: 

157 

d 

t 

158 

c<-d 

: 

157 

c-d 

: 

157 

Expected 
Concn 

6.4 

a. a 

8.6 

4.2 

1  .39 

0,63 

2.02 

0.76 


Av .Concn 
Measured 

6.7 

2.2 

8.9 

4.5 

1.51 

0.65 

S.  16 

0.86 


Av .Bias 


0.3 

0.0 

0.3 
0.3 
0.  12 
0.02 
0.  14 
0.  10 


Standard< 1 > 
Dev  iat  ion 

O.  17 
0.  11 
0.25 
0,  15 
0.084 
0.068 
0.  137 
0.068 


s.d.CAB>:       Su<uithin    run)i  0.11 

s.d.<CD):       Su<»ithin    run)i  0.048 


S<betueen    runs>i 
S<;  between    runs  )  i 


0.14      S/Sut        1.35 
0.076      S/Sw*        1 .59 


On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    uithin 
the    ranges.! 

8.0  to  9,2       for    A+B 

3.8  to  4.6       for    A-B 

1.72       to  2.32    for    C+D  ' 

0.56      to         0,96    for    C-D 


DUPLICATES! 


OTHER    CHECKS I 


STD. 
Long 


CAL, 


Number    of 

Sampl e 

rieanC2) 

Data    Pairs 

Concn    Sp 

an 

s  .d. 

74 

0.00    - 

0 

50 

0.020 

147 

0.50    - 

1 

.00 

0.019 

162 

1.00    - 

2 

00 

0.072 

86 

2.0       - 

5 

.0 

0.07 

2 

5.00    - 

10 

.00 

0.200 

471 

Over al 1 

0.054 

TIDN  <s.dup 

1)1           0.020 

Number 
of    Data 

M  valuei 

Data 
Mean 

1 

160 

57  1 

1  anK               I 

156 

0.  18 

0.02 


Coe 

ff  ic 

Lent 

of 

var 

<  X) 

5.3 

2.5 

4.9 

2.2 

2.3 

N/A 

T 

val 

uc 

t 

0.  1 


Standard<  1  > 
Dev Iat  ion 

93.5 
0.048 
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QUALITY   CONTROL   GRAPHS 

CARBON  -  DISSOLVED  INORGANIC  (MG/L  AS  C) 


FROM:  07/0 1/BB 
TO:  31/12/B6 


9.2 


8.0 


2. 32 


CL 


8.6  *« 


QUALITY  CONTROL  SAMPLE  A+B 


-  CL 


+  CL 


2.02 


1.72 


QUALITY  CONTROL  SAMPLE  C+D 


4.6 


4.2 


3.6 


.96 


+  CL 


QUALITY  CONTROL  SAMPLE  A-B 


.76  — 


.56 


-  CL 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C-D 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

n     DATA  >  15X  OUTSIDE  CL 


100% 


0-2%  2^X  '4-6%  '>  6% 


lODX 


•50 


0-20%  F.S. 


0-2%  2-4%  4-8%  >  8% 
20-50%  F.S. 


0-2%  2-4%  4-6%  >  6% 
50-100%  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF. 3.):   10  MG/L  AS  C 
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***■ 


CARBON  -  DISSOLVED  ORGANIC 


*«* 


IDENTIFICATION! 
Labora'tory  t 

LIS  Test  Name  Code i 
WorK  Stat  ion  Code  » 
Method  Code         i 


Colour  imetry 

DOC 

ROM 

ie2AC2 


Method  Introducedt  01/04/78 

Units  I  mg/L  as  C 

Unit  Code  ■  064806 

Supervisor        i  M*  Raul ings 


Sample  Type/Matr  i)(  t  Rivers,  LaKes  ,  Precipitation/  Soil  Extracts/  Effluents, 
Domestic  Uaters/  Leachates,  Sewages  /  Industrial  I4astes 

SftMPLINGt 
Quantity  Requiredi  10  mL 
Container         i  Glass  or  plastic 

ANALYTICAL  PROCEDUREt 

Using    an    automated    system,    the    supernatant    from   a    settled    sample     is    acidified 
and    flushed    uith    nitrogen    gas    < 500    mL/min>    to    remove     inorganic    carbon.    Organic 
carbon     is    then    oxidized    to    carbon    dioxide    gas    by    exposure    to    ultra-violet 
1  lght(  UV )     in    acid-persulphate    media.    The    gas    then    passes    through    a    gas-permeable 
merr±>rane     into    a    weaK  I  y -buf  f  ered    alKaline    phenol  phthale  in    solution.     The    decrease 
in    absorbance    of    this    coloured    solution    is    a    measure    of    the    dissolved    organic 
carbon    content    of    the    sample. 

Approximate    absorbance  i    0.3    at    the    full    scale    level 

N.B.    Dissolved    inorganic    carbon,    cloride    and    reactive    silicates    are    determined 
s  lmt.ll  taneously  . 

INSTRUMENT! ON « 

Basic    automated    modular    continuous    floy    system   plus    the    following    modulcsi 
nitrogen    and    air    (COS-free)    gas    supplies    with    flow    controls,    dialysis    unit,    UV 
digester.    Colour imetr ic    measurement     is    through    a    5.0    cm.     light    path    at    550   nm. 


REPORTINGi 
Maximum   Significant    Figures*    3 


Calculated    li  valuei    O.S 


T  valuci  1 


CALIBRATION* 
BL  plus  7  standard  daily 

corrrROLs  t  ' 

Calibration  i  LTBL  plus  3  standards,  eg,  QCA 

Drift         :  BL  every  10  samples;  standard  every  20  damples 

MODIFICATIONSt 

04/03/86  -Test  transferred  from  ROC  to  RDM  workstation.  HP9920  microcomputer 
system  introduced.  Calibration  technique  changed  from  linear  interpolation  to 
quadrat Ic .   Number  of  cal  ibrat  ion  standards  changed  from  1  to  7. 
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DISSOLVED   ORGANIC   CARBON 

QUALITY    COhTTROL    DATA    FROM    04./O3/8B    TO    30/12/66 


Labi    Col  our imetry 


CALIBRATION  CONTROL* 


Analytical    Range*       I    -to    SB.O   mg/L    as    C 


Number 

Expected 

Av 

.Concn 

Av.Bias 

StandardC  1 ) 

of    Data 
171 

Concn 
16.0 

Me 

asured 

0.  1 

Oeviat  ion 

a 

16.  1 

0.34 

b 

170 

4.0 

4.0 

0.0 

0.  18 

a+b 

170 

50.0 

20.  1 

0.   1 

0.41 

«-b 

170 

1S.0 

12.0 

0.0 

0.37 

c 

170 

4.0 

4.0 

0.0 

0.  13 

d 

171 

1  .0 

1.0 

0.0 

0.  u 

c+d 

170 

3.0 

5.  1 

0.  1 

0.24 

c-d 

170 

3.0 

3.0 

0,B 

0.  19 

».d.<AB>s       Su<ulthln    run)i  0.26  S< betueen    runs):  0.26         S/Sw »        1,05 

».d.<CD)i       SuCHlthln   run)i  0.13  S<betueen    runs >  i  0,16        S/Sw i       1.16 

On    any    gigen    day    the    calibration    is    accepted    If    the    values    obtained    lie    within 
the    rangesi 

19. 1  to  20.9    for  A+B 

11.4  to  12.6    for  A-B 

4-1  to  5,9   for  C+D 

2.4  to  3.6    for  C-D 


DUPLICATES! 


r^jmber 

of 

Sample 

Mean<2) 

Data   Pa 

irs 

Concn 

Span 

s  .d  . 

IBS 

0.0    - 

2.0 

0.26 

163 

2.0    - 

4.0 

0.47 

115 

4.0    - 

10.0 

0.98 

45 

10.0    - 

20,0 

2.46 

428 

Ov  e  r  a  1 1 

1.00 

STANDARD    DEVIATION   <s.dupl>i  0.26 


Coef f  ic  ient 
of    var.<y.> 

21. 1 
16,1 
16.2 
18.  1 
N/A 


OTHER    CHECKS! 


Long    Term   BlanK 


Number 
of    Data 

170 


W  value  I    0.2 


T  valusi       1 


Data 
Mean 

0.1 


Standard< 1 > 
Dev lat  ion 

0.  14 
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QUALITY  CONTROL  GRAPHS 

DISSOLVED  ORBANIC  CARBON  (M6/L  AS  C) 


FROM:  04/03/88 
TO:  30/12/88 


20, g 


20.0 


19.1 


+  CL     12.6 


QUALITY  CONTROL  SAMPLE  U-^ 


-  CL     11.4 


+  CL      3.6 


-  CL 


QUALITY  CONTROL  SAW>LE  C-f-D 


+  CL 


12.0  t^-4  — 


QUALITY  CONTROL  SAMPLE  A-B 


-  CL 


♦  CL 


3.0 


-  CL 


QUALITY  CONTROL  SAMPLE  C-0 


EXPECTED  VALUE 

CONTROL  LIMIT  (CLJ 

»*  DATA  >  15X  OUTSIDE  CL 


100% -1 


yf-^-rfry 


0-2X  2-4%  4-B%  >  8%   0-2%  2-4%  4-8%  >  6% 
0-20%  F.S.  20-50%  F.S. 


rl00% 


-SO 


0-2%  2-4%  4-6%  >  8% 
60-100%  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   20  MB/L  AS  C 
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CftRBON    -    DISSOLVED   ORGANIC 


*** 


IDENTIFlCATIONi 

Laboratory  i  Rivers  and  LaKes 

LIS  Test  Name  Code**  DOC 

UtorK  Station  Code  :  ROC 

Method  Code         i  I©2AC2 


Method  Introduced! 
Units  : 

Unit  Code  i 

Supervisor        i 


01/04/78 

mg /L  as  C 

06<)806 

J.  Crouthcr 


Sample  Type/Matrixt  Rivers,  LaKes,  Precipitation,  Soil  Extracts,  Effluents, 


Domestic  Waters,  Leachates,  Sewages,  Industrial  Wastes 


sampling: 
Quantity  Required:  50  mL 
Container  !  Glass  or  plastic 

ANALYTICAL  PROCEDURE: 

Using  an  automated  system,  the  supernatant  -from  a  settled  sarr*>le  is  acidified 
and  flushed  with  nitrogen  gas<500  mL/min )  to  remove  inorganic  carbon.  Organic 
carbon  is  then  oxidized  to  carbon  dioxide  gas  by  exposure  to  ultra-violet 
1 ightCUV)  in  acid-persulphate  media.  The  gas  then  passes  through  a  gas -permeabl e 
membrane  Into  a  ueaKl y -buf f ered  alKaline  phenol phthal e in  solution.  The  decrease 
in  absorb ance  of  this  coloured  solution  is  a  measure  of  the  dissolved  organ ic 
carbon  content  of  the  sample . 

Approximate  absorbances  0.3  at  the  full  scale  level. 
N.B.  Dissolved  inorganic  carbon  is  determined  simultaneously. 

INSTRUMENTIONs 

Bas  ic  automated  modular  continuous  flow  system  plus  the  following  modulesi 
nitrogen  and  air  <C02-free)  gas  supplies  with  flow  controls,  dialysis  unit,  UV 
digester.  Col  our imetr ic  measurement  is  through  a  5.0  cm,  light  path  at  550  nm. 


REPORTING: 
Maximum  Significant  Figures:  3      Current  14   valuei  0,1 


T  value i  0.5 


CALIBRATION: 

BL  plus  1  standard  daily.  BL  plus  4  standards  whenever  a  new  stocK  of  buffer  is 
prepared . 


CONTROLS : 
Cal ibrat  ion 
Drift 


LTBL   plus  e  standards,  eg,  QCA 
BL  plus  1  standard 


NOTES: 
04/03/8S  -DISCONTINUED, 

TEST  TRANSFERRED  TO  RDM  WORKSTATION. 
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CARBON  -  DISSOLVED  ORGANIC 

QUALITY  CONTROL  DATA  FROM  62/01/86  TO  27/02/86 


Lab  t    Ri«^er5    and    LaKes 


Analytical    Range i    0.3   to    20,08   mg/L   as    C 


CALIBRATION 

CONTROL 1 

» 

Number 

Expected 

Av .Concn 

Av .Bias 

Standard< 1) 

o* 

Oa-ta 

Concn 
IS. 00 

Measured 
14.88 

-0.  12 

Dev  iat  ion 

a   t 

18 

0.  157 

h   : 

19 

5.00 

5.00 

-0.00 

0.  10S 

a+b  1 

18 

20.00 

19.88 

-0.  12 

0.228 

a-b  t 

18 

10.00 

9.88 

-0.  IS 

0.  138 

s.d.(A8>:       Su<uithln    run):  0.098  S<betyeen    runs):  0.134         S/Sw t        1.37 

On    any    given    day    the    calibration     is    accepted     if    the    values    obtained    lie    within 
the    ranges : 

18.80       to       21,20    for    A+B 
9,20       to        10.80    for    A-B 

DUPLICATES!         Number    of  Sample  MeanC2)  Coefficient 

Data    Pairs  Concn    Span  s.d.  of    var.CX) 


12                       0.00    -           S.00  0. 122 

29                         2.00    -            5.00  0.109 

28                         5.00    -          10.00  0, 123 

e                         10.00    -          20.00  0. 1 12 

83                               Overal 1  O. 1 16 

STANDARD   DEVIATION  <».dupl)  I          0.122  UlvmluH    0.1                          Tvalu.i    0.5 

OTHER    CHECKSi                                          Number  Data                            Standard<l) 

o-f    Data  Mean                             Deviation 


11 

3 

3 

.0 

1 

7 

0 

7 

N/A 

Std.    Cal  I  19  394  35^  j 

Long    Term   BlanK  i  19  0,0  0.03 
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QUALITY   CONTROL   GRAPHS 

CARBON  -  DISSOLVED  ORGANIC  (MB/L  AS  C) 


FROM:  02/01/B6 
TO:  27/02/BB 


21.20 


+  CL 


20.00 


16.  BO 


QUALITY  CONTROL  SAMPLE  A+B 


-   CL 


10.80 


+  CL 


10.00 


9.20 


lOOX-1 


QUALITY  CONTROL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

*   DATA  >  15X  OUTSIDE  CL 


0-2X  2-4X  4-6X  >  6X 
0-20X  F.S. 


0-2X  ■  2-4X  '  4-6X  '  >  6X 
20-50X  F.S. 


-  CL 


rlOOX 


0-2X  2-4X  '  4-6X  '  >  6X 
50-100X  F.S. 


-00 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  {F.S.J:   20  MG/L  AS  C 
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ORGANIC    Cl^RBON    -    SOIL 


*** 


IDENTIFICflTIONi 
Laboratory  i 

LIS  Test  Name  Code: 
UlorK  Stat  Ion  Code  i 
Method    Code  i 


Dor&et    Soils 
ORGC 
DOOXMAT 
CftLCO 1 


Method    In-troducedi  01/10/80 

Units  1  'A  organic    carbon 

Unit    Code  t  500806 

Supervisor  i  A.    Neary 


Sample    Type/Matrlxi    Soil 


SAMPLING 1 
Quantity    Required!    0.1    to    0.5 
Container  i    Glass    vial 


g  dried  << 150  urn) 


SAMPLE  PREPARftTIONi 
Air  dried  and  ground  to  < 150  um. 

ANALYTICAL  PROCEDURE i 

The    percentage    by    weight    of    organ ic    carbon     in    a    soil    sample     is    calculated    as 
the    difference    between   total    carbon    and    inorganic    carbon*       Total    carbon    is 
determined    by    a    Leco    CR-IS    or    a    Leco    URllS.        Inorganic    carbon    <carbonate    C>     is 
determined    coulometrlcally    after    react  ion    of    the    sanplc    in    HCl  . 

INSTRUMENTIONt 
Leco    CR-12    or    Leco    URl IS 
(for    analysis    of     Inorganic    carbon    see     Inorganic    Carbon    -    Soil) 


REPORTINGi 
Maximum   Significant    Flguresi    3 


Calculated    M  valuei    0.1 


T  valuei    O.S 


CONTROLS  t 
RS-es    so  1 1 /sed iment    control,    sucrose 

MODIFICATION* 

01/01/81     -Samples    analyzed    by    the    Modified    WalKly-BlacK    procedure. 

01/01/88    -Samples    analyzed    by    routine    COD    method     in    the    WQS. 

01/01/83    -Samples    analyzed    by    method    developed    for    colourmetric    analysis    of 
chromium   <  ie.    wet    d iget ion -d ichromate/HSS04 ) . 

01/01/84    -Samples    analysed    for    total    carbon    Leco    CR-IB    or    Leco    WRllE.       Organic 
carbon     is    determined    by    subtracting    the     Inorganic    carbon    from  the    total    carbon. 
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ORGANIC  CARBON  -  SOIL 

QUftLITY  CONTROL  DATA  FROM  01/04/86  TO  05/05/86 

Lab:  Dorset  Soils  Analytic*!  Range  i  0.5  to  100  V.   organic  carbon 

RECOVER IE8 I 


DUPLICATES! 


Numt- 

er 

Expected 

Av .Cone . 

Standard(  1 ) 

of    Data 

Concn 

Measured 
18.12 

Oev  iat  ion 

r  1        : 

14 

iE.ee 

0.341 

r2       : 

13 

3.32 

3.33 

0.043 

Number 

of 

Samp  1 e 

Mean<  8) 

Coef f  ic  ient 

Data    P 

a  irs 

- 

Concn    Span 

s.d  . 
0.  12 

of    var.<y.) 

40 

0.0     -               10.0 

2.8 

13 

10          -            30 

0.6 

3.4 

e 

30          -             60 

1  .  1 

3.2 

e 

60          -           100 

N/A 

N/A 

55 

Overal 1 

0.4 

N/A 

VIATION  < 

s  .dup 

]>i 

0.  12 

U  valuei    0. 1 

T   va 
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QUALITY   CONTROL    GRAPHS 

ORGANIC   CARBON   -    SOIL     {%   ORGANIC   CARBON) 


FROM:     01/04/86 
TO:    05/05/86 


15.00 


12.00 


g.oo 


4.15 


"T 


3.32 


2.49 


^^;7" 


RECOVERY  SAMPLE  Rl 


RECOVERY  SAMPLE  R2 

EXPECTED  VALUE 

»»   DATA  >  15X  OUTSIDE  CL 


lOOX 


0-2X     2-4X  4-6X  >  6X 
0-20X  F.S. 


riOOX 


0-2X  2-4X  4-6X  >  BX 
20-50X  F.S. 


0-2X  2-4X  4-6X  >  6X 
50-lOOX  F.S. 


-50 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   100  X  ORGANIC  CARBON 
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*** 


CHLORIDE 


**« 


IDENTIFICATION! 

Laboratory  t  Colour  i  me -try 

LIS    Test    Name    Coda i  CLIOUR 

UJorK    Station    Code    t  ROM 

Method    Code  t  ee4ACl 


Method    Introduced!  01/09/75 

Unit»  !  mg/L   as    CI 

Unit    Code  !  06^1860 

Supervisor  !  M.    Rayl ings 


Sample    Type/Matrixi    Rivers,    LaKes,    Soil    Extracts,    Effluents,    Domestic    Uiaters, 
Leachates,    Sewage,     Industrial    Waste 


SAr**LINSi 
Quantity    Required!     10   ml 
Container  i    Olass    or 


Plastic 


ANALYTICAL  PROCEDURE! 

Chloride  ions  are  combined  with  mercuric  thiocyanate  releasing  thiocyanate 
quantitatively,  Thiocyanate  then  reacts  with  ferric  ions  to  produce  ferric 
thiocyanate<red ) ,  and  the  absorbance  of  the  latter  is  measured 

colour Imetr leal ly .   A  reference  stream,  from  which  mercuric  thiocyanate  has  been 
eliminated,  is  utilized  to  compensate  for  sarr^le  matrix  effects. 
Appro.x  imate  absorb  ancei   8.5  at  the  full  scale  level. 

N.B.  React  Ive  silicates,  di«-solved  inorganic  and  organic  carbon  are  determined 
s  imul taneously . 

INSTRUMENTATION! 

Bas  ic  automated  modular  continuous  flow  system  with  colour imetr ic  measurement 
through  a  1.5  cm.  light  path  at  470  nm. 

Data  capture/  reduction,  and  process  Ing  via  a  microcomputer  system. 


REPORTING! 
Maximum  Significant  Figures!  3      Calcualated  UJ  value!  0.S 


T  value i     1 


CALIBRATION! 
BL    plui&    7    standards 

CONTROLS ! 
Cal ibrat  ion     i    LTBL      plus    3    standards ,    eg  ,    QCA 
Drift  1    BL   e\fry    10   samples j    standard    ^vry    SO   samf>les 

MODIFICATIONS! 

04/07/83  -Modules  required  for  Boxed-FIA  system  were  introduced.  The  number  of 
calibration  standards  was  increased  from  2  to  10,  and  concentrations  of  QC 
standards  were  adjusted.  The  analytical  rate  was  tripled. 

12/03/86  -Boxed-FIA  system  d iscont inued  .   Basic  air -segmented  continuous  flow 
system  implemented.   Test  transferred  fromRMSICL  to  ROM  worKstat ion .   HP8820 
microcoirputer  system  Introduced.    Cal  Ibration  technique  changed  from  1  inear 
interpolation  to  quadratic.   Number  of  calibration  standards  changed  from  10  to 
7. 

23/05/86  -Second  instrument  set  up  to  analyse  chlorides  over  50  mg/L  and 
samples  requiring  only  chloride  analysis.   Range  Is  SOO  mgL  with  approximate 
absorbance  of  0.8  at  full  cale  level  .   Performance  reports  for  this  instrument 
f ol low . 
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CHLORIDE 

QUALITY  CONTROL  DATA  FROM  O4/03/B6  TO  30/12/86 


Lab!  Col  our imetry 


Analytical  Rangei   1  to  50.0  mg/L  as  CI 


CALIBRATION 

COhTTROL  1 

t-^imber 

of  Da-ta 

a 

181 

b 

lei 

a+b 

181 

a-b 

I 

181 

c 

! 

181 

d 

} 

181 

c  +d 

: 

181 

c-d 

t 

181 

s . d , C  AB  )  : 
s . d . <  CD ) i 


Sw<  within    run  >  s 
Sh( w  ithin    run  ) : 


Expected 

Concn 

40.0 

10.0 

50.0 

30.0 

10.0 

2.5 

12.5 

7.5 

0.37 

0.  14 

Av . Concn 
Measured 

40.  1 
10.0 
50.2 
30.  1 

10.0 

2.5 

12.5 

7.5 


S<  between    runs>t 
S^bfttueen    runsX 


Av .Bias 

Standard^  1 > 

Dev  iat  ion 

0.  1 

0.57 

0.0 

0.21 

0.2 

0.88 

0.  1 

0.53 

0.0 

0.21 

0,0 

0.21 

0.0 

0.38 

0.0 

0.20 

0. 

43 

S/Su I    1.15 

0. 

21 

5/5w 1    1.48 

On    any    given    day    the    calibration    is    accepted     if    the    values    obtained    lie    with  in 
the    ranges  t 


DUPLICATES! 


47,8 

to 

52 

2 

for  A+B 

28.5 

to 

31 

5 

for  A-B 

10.3 

to 

14 

7 

for  C+D 

6.0 

to 

9 

0 

for  C-D 

Nu mb e r  of 

Sample 

Mean(2> 

Data  Pairs 

Concn 

Span 

s.d. 

228 

0.0  - 

5.0 

0.46 

73 

5.0  - 

10. 0 

0.55 

82 

10.0  - 

25.0 

0.45 

74 

25,0  - 

50.0 

0.84 

468 

Overal 1 

0.55 

STANDARD    DEV lATION   < s  .dup 1 > i  0.46 


U  valuei  0.2 


Coeff ici 

ent 

of  V ar . 

^y.y 

38.8 

7.5 

2.6 

2.4 

M/A 

T 

val 

u«i 

OTHER  CHECKS  I 


Long  Term  81 anK 


Number 
of  Data 

136 


Data 
Mean 

0.  1 


Standard< 1 > 
Dev  iat  ion 

0,  17 
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QUALITY   CONTROL   GRAPHS 

CHLORIDE  (MG/L  AS  CL) 


FROM:  04/03/BB 
TO:  30/12/86 


S2.2 


50.0 


47. B 


14.7 


+  CL     31. S 


30.0 


-  CL     28.9 


+  CL 


QUALITY  CONTROL  SAMPLE  A+B 


QUALITY  COMTROL  SAMPLE  A-fl 


+  CL 


9.0 


12*5 


10.3 


QUALITY  CONTROL  SAMPLE  C+D 


-  CL 


e.o 


-  CL 


+  CL 


-  CL 


QUALITY  COMTROL  SAMPLE  C-D 


—  EXPECTED  VALUE 

•  CONTROL  LIMIT  ICU 

M  DATA  >  15X  OUTSIDE  CL 


lOOX-1 


0-2X     2-4X     4-eX     >  BX 
0-20X  F.3. 


0-2X 


\Y^/\^ 


2-4X     4-6X     >  6X        0-2X 
20-50X  F.S. 


rlOOX 


-BO 


2-4X     4-BX     >  6X 
SO-IOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE    (F.3.):       50  MQ/L   A3   CL 
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CHLORIDE 

QUALITY  CONTROL  DATft  FROM  23/03/86  TO  02/09/86 


Lab!  Colour Inwtry 


Analytical  Range  i   I  -to  200.0  mg/L  as  CI 


CALIBRATION 

CONTROL! 

Number 

t 

of 

Data 

a 

63 

b 

; 

63 

ai^b 

: 

63 

a-b 

1 

63 

c 

I 

63 

d 

I 

63 

c+d 

: 

63 

c-d 

I 

63 

Expected 
Concn 

40.00 
10.00 
50.00 
30.00 
10.00 

2.50 
12.50 

7.50 


Aw .Concn 
Measured 

40.  13 

10.   10 

50.22 
30.03 
10.  10 

2.57 
12.67 

7.52 


Av .Bias 


0.  13 
O.  10 
0.22 
0.03 
0.  10 
0.07 
O.  17 
0.02 


StandardC 1 > 
Dev lat  Ion 

0.478 
0.250 
0.572 
0.504 
0.250 
0.241 
0.425 
0.247 


s.d.<AB):        Su<uithin    run>i  0.356 

s.d.CCD)!       5w(Mithin    run  >  i  0.175 


S<betyeen    runs)t 
SCbetueen    runs)i 


0.381       S/Sui        1.07 
0 . 246      S/Su  t        1.41 


On    any    given    day    the    calibration    is    accepted  if    the    values    obtained    lie    within 
the    rangesi 

41.00      to       58.00  for    A-t-B 

24.00       to       36.00  for    A-B 

10.63      to        14.37  for    C+D 

6.25      to         8.75  for    C-D 


DUPLICATES! 


Nu mb e r    of 
Data   Pairs 


Sampl e 
Concn    Span 


Mean<  2) 
s.d. 


Coeff ic  lent 
of  war.</^) 


OTHER  CHECKS! 


Long  Term  Bl anK 


81                               0.0    - 

20 

0 

0.39 

4.5 

41                            20.0    - 

50 

0 

0.44 

1.4 

25                           50.0    - 

100 

0 

0.71 

0.8 

14                       100.0    - 

200 

.0 

1.  11 

0.8 

171                                  Over a 

1  1 

0.55 

N/A 

TION  <s.dupl)i          0.38 

U  valuei 

0.2                            T   value i 

Nun*er 

Data 

Standard( 1 ) 

of    Data 

Mean 

Dev  iat  ion 

0.0 


N/A 


-  101  - 


QUALITY  CONTROL  GRAPHS 

CHLORIDE  (M6/L  AS  CU 


FROM:    23/05/86 
TO:    0a/09/B6 


sa.oo 


41.00 


14.37 


^  CL  36-00 


50.00 'ti^^viAwSa^'^i^^  30.00 /IcM^Y^^v^^ 


-  CL  24.00 


+  CL 


QUALITY  CONTROL  SAMPLE  A-ffi 


QUALITY  CONTROL  SAMPLE  A-B 


IS. 50 


10.63 


8.75 

+  CL 

7.50 

WWi^Hi^ 

6.SS 

-  CL 

-  CL 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C+O 


QUALITY  CONTROL  SAMPLE  C-D 


—  EXPECTED  VALUE 

CONTROL  LIMIT  (CU 

If  DATA  >  18X  OUTSIDE  CL 


O-aX  2-4%  '  4-8X  '  >  GX 
0-20X  F.S, 


0-2X  2-4%  '  4-6X  '  >  ex 
20-60%  F.S. 


rlOOX 


0-2%  2-4%  4-6%  >  6% 
50-100%  F.S. 


.00 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.);   200  M6/L  AS  CL 
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CHLORIDE 

QUALITY   CONTROL    DATft    FROM   05/09/66    TO    23/13/86 


Lab  I    Colourime'try 

CALIBRATION   CONTROL » 

Number  Expected 

o-f    Data  Concn 


Analytical    Range*       1    -to    200.0   mg/L   as    CI 


Av .Concn 
Measured 


51  160.00 

51  20.00 

51  130.00 

51  140.00 

51  20.0 

51  2,5 

51  22.5 

51  17.5 


s.d.<AB)i       Sw<within    run):  0.983 

s.d.CCDJi       Su<wi-thln    run):  0.30 


a 

b 

a+b 

a-b 

c 

d 

c+d 

c-d 

■ 

160.26 

20.43 

180.75 

139.77 

20.5 

2.8 

S3.  2 

17.7 


SCbe-tueen    runsM 
5<  between    runs  )  t 


Av .Bias 

Standard^ 1 

Deu  iat  ion 

0.26 

1  .216 

0.49 

0.667 

0.75 

1  .387 

-0.23 

1.390 

0.5 

0.67 

0.3 

0.54 

0.7 

1  .  14 

0.2 

0.43 

0.982 

S/Sw I          1.00 

0.61 

5/Sw I       2 . 00 

On    any    given    day    the    calibration    is    accepted  i*    the    values    obtained    lie    ylthin 
the    ranges! 

171  .0  to  189.0  -for  A+B 

134.0  to  146.0  for  A-B                , 

13.5  to  31.5  -for  C+D                , 

11.5  to  23.5  for  C-D 

DUPLICATES! 


OTHER  CHECK8I 


Long  Term  Blank 


t>*.t mb e r    of 

Samp  1 

e 

Mean<2J 

Coef f  ic  lent 

Data    Pairs 

Concn    Span 

s.d. 
0.38 

of    var.<>^> 

94 

0,0    - 

20.0 

4.7 

29 

20.0    - 

50,0 

0.88 

2,9 

17 

50,0    - 

100.0 

0,87 

1.3 

4 

100,0    - 

200,0 

1.66 

i.a 

144 

Overa 

11 

0.67 

N/A 

TION  <s.du 

Pl>i          0.38 

U  valuet 

0*2                            T   valuei 

Nu  mb  e  r 

Data 

StandardC  1) 

of    Data 

Mean 

Dev  iat  ion 

51 


0.0 


0.00 


-  103  - 


QUALITY   CONTROL   GRAPHS 

CHLORIDE  (MG/L  AS  CU 


FROM:  05/09/B6 
TO:  23/12/66 


189.00 


160.00 


171.00 


+  CL    140.00 


140.00 


-  CL    134.00 


QUALITY  CONTROL  SAMPLE  A-^B 


+  CL 


-  CL 


QUALITY  COhTTROL  SAMPLE  A-fi 


31.6- 


22.0 


13.8 


+  CL  23.8 


QUALITY  CGtrmOL  SAMPLE  C-K) 


-  CL     11.6- 


+  CL 


ij.^i^^^H^^^:^^^'^^^^^ 


-  CL 


QUALITY  CONTROL  SAMPLE  CH3 


—  EXPECTED  VALUE 

CONTROL  LIMIT    (CD 

M     DATA  >   IBX  OUTSIDE  CL 


0-2X 


2-4X     4-6X    >  6% 
0-20X  P.S. 


0-2X     2-4X     4-6X     >  6X 
20-60X  F,8. 


rlOOX 


0-2X     2-4X  '4-eX  ■>  6X 

eo-ioox  F.S. 


-80 


CONCENTRATION  DIFFERENCE  BETWEEN  DWn.ICATES 
FULL  SCALE  VALUE    (F.SJ:       200  M8/L  AS  CL 
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*** 


CHLORIDE 


*** 


identification: 

Labora'tory                        t  Rivers 

LIS    Test    Name    Code:  CLIDUR 

WorK    Station    Code     :  RMSICL 

Method    Code                     :  004AC2 


and    LaKes  Method    Introduced*  01/05/75 

Units  »  m9/L    as    01 

Unit    Code  i  064817 

Supervisor  s  J.    Crouther 


Sample    Type/Matrix:    Rivers,    LaKes,    Soil    Extracts.    Effluents, 

Sflf^PHNGS 
Quantity    Re<iulred!    50   ml 
Container  s    Dlass    or    pi  as tic 

ftNflLYTlCftL    PROCEDURE! 

Chloride     ions    are    comb  ined    with    mercuric    thiocyanate    releasing    thiocyanate 
quantitatively.    Thiocyanate    then    reacts    with    ferric     ions    to    produce    ferric 
th iocyanate< red ) ,    and    the    absorbance    of    the    latter    is    measured 

colour imetr ical ly .    ft   reference    stream,    from  which    mercuric    thiocyanate    has    been 
eliminated,     is    utilized    tocompensate    for    sample    matr  ix    effects. 
Approximate    absorbance*      0.3    at    the    full    scale    level. 
N.B,    Reactive    silicates    are    determined    simultaneously. 

INSTRUMENTATION: 

Boxed-FIA    system   consisting    of    basic    automated    modular    continuous    flow    system 
plus    the    following    modules:       sample     inject  ion    valves    with    air -flow    controls, 
timer,    bubble-gate.       Co  1  our imetr ic    measurement     is    through    a    l.S    cm    light    path    at 
470nm.       Two    analytical    ranges    are    obtained    from   the    output    of    the    colour imeter. 


REPORTINGi 
Maximitm   Significant    Figures*    3  Current    UJ   value:    0,05 


T  value i  0.25 


calibration: 
BL  plus  10  standards 

CONTROLS  S 
Calibration  :  LTBL   plus  3  standards,  eg,  QCA 
Drift         s  BL  plus  4  standard 

modifications: 

04/07/83  -Modules  required  for  Boxed-FIA  system  were  introduced-  The  number  of 
calibration  standards  was  increased  from  E  to  10,  and  concentrations  of  QC 
standards  were  adjusted.  The  anal yt  leal  rate  was  tripled. 

notes: 
04/03/86  -DISCONTIUED, 

TEST  TRANSFERRED  TO  ROM  WORKSTATION. 
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CHLOR IDE 

QUALITY   CONTROL    DftTft    FROM   08/01/86    TO   26/02/86 


Labi    Rivers    and    LaKe: 


Analytical    Ran9e <    0.25   to    50.0   mg/L   as    CI 


CALIBRATION 

COhrTROLl 

Number 

Expected 

Ay .Concn 

Av.Bias 

Standard< 1) 

of 

Oata 

Concn 
30.0 

Measured 
30.0 

0.0 

Oev  iat  ion 

a 

8 

0.41 

b 

8 

8.0 

7.9 

-0.  1 

0.  16 

a+b 

8 

38.0 

37.9 

-0.  I 

0.51 

a-b 

8 

22.0 

22.  1 

0.  1 

0.35 

c 

8 

8.00 

7.96 

-0.04 

0.  113 

d 

8 

2.00 

2,04 

0.04 

0.085 

c+d 

8 

10.00 

10.00 

-0.00 

0.  193 

c-d 

8 

6.00 

5.92 

-0,08 

0.052 

s.d.<AB)i       Su<withln    run)i  0.25  SCbetueen    runs>»  0,31         8/Sm i       1.26 

5.d.<CD)i       Su<withln    run)r  0.037  9< between    runs)*  0,100         S/8u i       2,72 

On    any    given    day    the    calibration    is    accepted    i*    the    values    obtained    lie    within 
the    ranges  t 

35.8  to  40. £       -for  A+B 

20,5  to  23.5       for  A-B 

9,55  to  10.45    for  C+D 

5,70  to  6,30    for  C-0 


DUPLICATES! 


Number 

of 

Sampl e 

Mean<  2) 

Coeff  ic  lent 

Data    Pairs 

Concn 

Span 

s.d. 
0.052 

of 

var  ,(/,) 

18 

0.00    - 

2.00 

7.1 

4 

2.00    - 

5.00 

0,  147 

4,  1 

1 

5.00    - 

10.00 

N/A 

N/A 

4 

10.0       - 

25,0 

0.29 

1  .6 

8 

25,0       - 

50.0 

N/A 

N/A 

27 

Overal 1 

0,  14 

N/A 

STANDARD    DEVIATION   <s,dupl>i  0.052 


OTHER    CHECKS I 


Std,    Cal 

Long    Term  BlanK 


Number 
of    Oata 

8 

8 


U  valuei    0.05 

Data 
Mean 


T   valuei    0,25 


538 

0,00 


8tandard< 1 > 
Dev  iat  ion 

20.9 
0.000 
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QUALITY   CONTROL   GRAPHS 

CHLORIDE  (MG/L  AS  CD 


FROM:  0B/01/B6 
TO:  26/02/86 


40.2 


36.0 


35.8 


+  CL      23.5 


-  CL 


QUALITY  CONTROL  SAMPLE  A+B 


22.0 


20.5 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A-B 


10.45 


10.00 


9.55 


+  CL      6.30 


QUALITY  CONTROL  SAMPLE  C+D 


6.00 


-  CL      5.70 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C-D 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

«   DATA  >  15X  OUTSIDE  CL 


rlOOX 


0-2X  2-4%  '  4-6X  '  >  6X  '  ' 0-2X  '  2-4X  *  4-6X  '  >  6X  '  ' 0-2X  '  2-4X  '  4-6X  '  >  6X 
0-20X  F.S.  20-50X  F.3.  50-lOOX  F.S. 


-50 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF.SJ:   50  MG/L  AS  CL 
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«*» 


CHLORIDE 


*** 


identification: 
Labora-tory  i 

LIS  Test  Name  Code « 
WorK  Station  Code  t 
Method  Code  i 
Sample  Type/Matrix* 

E-f -fluents 


Domest  ic 

Uater 

Method    Introduced:    B 1/06/66 

CLIDUR 

Un  iti                                :    mg/L    as    CI 

WCL 

Unit    Code                        :    064817 

002BT3 

5uper«^isor                     :    M.    Raulings 

Domest  ic  Uaters ,  Le achates.  Sewage,  Industrial  Waste , 


sampling: 
Quantity  Required:  50  mL 
Container         :  Glass  or  pi  as tic 

ANALYTICAL  PROCEDURE: 

An  aliquot<10.0  mL)  o^  sample  is  automat  ically  pipetted  and  titrated  with 
silver  nitrate  to  an  endpoint  which  is  determined  by  calibration.  The  addition 
of  silver  nitrate  to  a  sample  contain ing  chloride  ions  results  in  the 
precipitation  o-f  silver  chloride  with  a  correspond  ing  change  in  voltage  between 
the  electrodes.  The  endpoint  is  equivalent  to  the  maximum  change  in  voltage  per 
unit  volume  of  tltrant.  A  reagent  containing  acetone  and  nitric  acid  is  utilized 
to  prevent  -fouling  of  the  electrodes  by  silver  chloride  precipitate. 

INSTRUMENT I ON t 

Radiometer    ATS-1    aut op ipet t ing    titration    system  equipped    with    a    s il ver -s il ver 
chloride    electrode    and    a   non -calomel    reference    electrode. 


reporting: 
Maximum    Significant    Figures*     4 


Current    UJ   value:    0,8 


T  valuei  X 


calibration: 
BL  plus  8  standards 

CONTROLS  1 
Calibration  :  2  standards,  eg,  QCA 
Drift         :  Acid  wash,  BL,  plus  1  standard 

notes: 
12/07/86  -DISCONTINUED, 

TRANSFERRED  TO  ROM  WORKSTATION. 
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CHLORIDE 

QUftLITY  CONTROL  DATft  FROM  02/01/86  TO  S7/02/B6 

Lab:    Domestic    Water  Analytical    Rangd       1    to    500.0   mg/T-    as    CI 

Expected  Av.Concn  Av.Bias  Standard? 1 > 

Concn  hteasured  Deviation 


CALIBRATION 

COKTOOLi 

Nt^mber 

of    Data 

a       : 

21 

b       t 

81 

a+b     : 

ai 

a-b     : 

81 

170.0  169,5                           -0,5                              1.68 

17.0  17-5                           0.5                           0.44 

187.0  187.0                                0.0                                 1,75 

153.0  152.0                           -1.0                              1.72 

s.d.CAB):       SwCylthin    run):             1.22  S<  between    runs):             1,23         S/Sw  ■•        1,01 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lit    within 
the    ranges  * 

17B.0       to  202.0    for    A+B 

143.0      to  163,0    for    A-B 

DUPLICATES! 


Niimber 

of 

Sainple 

Mean<2) 

Coeff ic  lent 

Data   Pairs 

Concn 

Span 

s,d. 

of 

var  ,<  V.) 

0.0    - 

50.0 

0.26 

50 

2.1 

5 

50.0    - 

100.0 

0,60 

0.8 

e 

100.0    - 

250,0 

N/A 

N/A 

1 

250,0    - 

500.0 

N/A 

N/A 

56 

Overal 1 

0.31 

N/A 

STANDARD    DEVIATION  <s.dupl>t  0.26  U  v«lu«t    0.2  '       T  valu*l 
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QUALITY   CONTROL   GRAPHS 

CHLORIDE  (MG/L  AS  CL) 


FROM:  02/01/86 
TO:  27/02/86 


202.0 


187.0 


172.0 


163.0 


153.0 


143.0 


QUALITY  CONTROL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  (CLJ 

it      DATA  >  15X  OUTSIDE  CL 


+  CL 


_-  CL 


-+  CL 


-  CL 


lOOX 


0-2X  2-4X  4-6X  >  6X 
0-20X  F.S. 


T 


T 


[ 


lOOX 


-50 


0-2X  2-4X  4-6X  >  6X    0-2X  2-4X  4-6X  >  6X 
20-50X  F.S.  50-iaOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   500  MG/L  AS  CL 
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*■** 


CHLORIDE 


*»♦ 


IDEMTIFICftTIOMi 
L*bor  ator y  t 

LIS  Test  Name  Code i 
IdorK  Station  Code  : 
r-tethod    Code  i 

Samp  1 e    Type/Matr  ix i 


Ion    Chromatographx 

CLIDUR 

PRICI 

005flI0 


Method     Introduced* 
Units  I 

Unit    Code  i 

Supervisor  i 


01/0^y'78 

mg/L    as    CI 

064817 

F  ,    Tomass  in  i 


Precipitation,    Throu9hfftll,    StemflON 


SAMPLING  I 
Quantity    Required!     15    ml. 
Container  i    Polystyrene    bottle, 

ANftLYTICftL    PROCEDURE: 

Chloride     i^    separated    ^rom    other    anions     in    the    sample    by    automated    suppressed 
ion    chromatography    using    an    eluent    mixture    oi    O . 003M  sodium   bicarbonate    and 
0.0024M   sodium   carbonate    with    conduct iwity    detect  ion.    Samples    are    spiKed    with 
NaEC03/hiaHC03       to    match    the    eluent    strength    and    maintain    background 
conductivity.    The    concentration    of    chloride     in    mg/L    as    CI     is    determined    by      the 
comparison    of    the    sample    scan    to    «    series    of    standard    scans. 
Full    scale    conductivity     i     10    uS/cm. 
Nitrate    and    sulphate    are    determined    simultaneously. 

I  MSTRl  IMENTftT  I  ON » 

Basic       modular     continuous    flow     ion    chromatographic    system   plus    microcomputer 
for    automated    sample     introduction,    timing,    and    partial    data    processing. 


REPORTING: 
Maximum   Significant    Figures:    3  Calculated    UJ   valuei    0.01 

CALIBRATION: 
BL  plus  G  standards 


T  value!  0 . 05 


COr-fTROLS  I 
Cal  ibrat  ion 
Dr  if  t 


2  standards  <eg>  QCA 

1  standard  every  10  samples. 


modifications: 

20/09/84  -Chloride  range  was  changed  from  1-50  mg/L  full  scale  to  5,00  mg/L 
ful 1  scale . 

12/04/85  -Chloride  quality  control  standards  were  changed;  QCA  from  1,20  to 
1.60  mg/L.  QCB  from  0.30  to  0.40  mg/L.  First  three  months'  data  were  omitted 
because  they  were  not  comparable  with  the  later  ones. 

01/04/86  -Varian  Spectrex  Model  4270  was  introduced  to  convert  calibration  data 
to  a  quadratic  equation  and  calculate  preliminary  sample  concentrations;  the 
latter,  however,  still  have  to  be  manual ly  corrected  for  in -run  sensitivity 
changes . 
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CHLORIDE 

QUALITY    CONTROL    DATA    FROM    07/01/86    TO    £9/12/86 

Labi     Ion    Chromatography  Analytical    Rangei    O.OS   to    2.80   mg/L   as    CI 


CALIBRATION 

CONTROL  I 

Number 

Expected 

Av 

■Concn 

Av .Bias 

Standard<  1> 

o-f    Data 
135 

Concn 
1  .80 

Measured 

0.00 

Dev  iat  ion 

a       1 

1.60 

0.013 

b       1 

135 

0.40 

0.40 

0.00 

0.009 

a+b     t 

135 

2.00 

2.00 

0.00 

0.017 

a-b     r 

135 

1  .20 

1  .20 

-0.00 

0.015 

s.d.<AB)(       Su<uithin    run>i         0.011         SCbetueen    runs >  ■         O.Oll      S/Su i       1.05 

On    any    given    day    the    calibration    is    accepted  if    the    values    obtained    lie    uithin 
the    ranges  t 

1 .85       to  2. 15  for    A+B 

1  .  10      to  1.30  for    A-B 

DUPLICATES!  Number    of  Sarrvie  Mean(2)  Coefficient 

Data    Pairs  Concn    Span  s.d.  of    var.<"/^> 


188  0.00    -  0.20  0.011 

43  0.20    -  0.50  0.019 

10  0.50    -  1.00  0.010 

2  1.00    -  2.00  0.011 

£43  Overall  0.013 

STANDARD    DEVIATION  <s.dupl)i  O.Oll  U  valuei    0.01  T  values    0.05 


14 

0 

6 

.4 

1 

4 

0 

.7 

N/A 
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QUALITY   CONTROL   GRAPHS 

CHLORIDE    (MG/L  AS  CL) 


FROM:   07/0 1/ee 
to:    S9/ 12/86 


2.19 


+  CL 


2.00 


1.85 


QUALITY  CONTROL  SAMPLE  A+B 


CL 


1.30 


-+  CL 


1.20 


1.10 


QUALITY  CONTROL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  ICL) 

«  DATA  >  15X  OUTSIDE  CL 


-  CL 


lOOX-i 


rlOOX 


-50 


0-2X  2-4X  4-eX  >  6X 
0-20X  F.S. 


0-2X  2-4X  4-6X  >  8X   0-2X 

20-eox  F.S. 


2-4X  4-6X  >  8X 
SO-IOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  tF.8.);   2  MB/L  AS  CL 
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«««    CHLORIDE    **t 

IDENTIFICflTIONi 

Labora-tory         i  Ion  Chromatography   Method  Introduccdi  01/84/78 

LIS  Test  Name  Code i  CLIDUR                Units              i  U9/Fllt«r  as  CI 

Work  Station  Code  i  PRLOV                 Unit  Code          i  361860 

Method  Code        i  9a*ifHC                                    Supervisor        i  F.  Tomass  in  i 

Sample  Type/?4atr  ix  i  W40  filters  from  LoVol  filter  pacKs. 

SAMPLING I 
Quantity  Requiradi  1  filter 
Container         i  Polyethylene  b«9 

SAMPLE  PREPARATION! 

Filters  are  extracted  with  50.0  mL  of  DOU  In  polyethylene  tubes  uith  ultrasonic 
treatment  followed  by  a  24  hour  rest  period. 

ANALYTICAL  PROCEDURE i 

Chloride  is  separated  from  other  anions  in  the  sample  by  automated  suppressed 
ton  chromatography  using  an  eluent  mixture  of  O.eoaM  sod ium  b icarbonate  and 
e.0e54M  sodium  carbonate  uith  conductivity  detection.  Sanvles  are  spiKed  with 
Na2C03/NaHC03   to  match  the  eluent  strength  and  maintain  bacKground 
conductivity-  The  concentration  of  chloride  in  mg/L  as  CI  is  determined  by 
comparison  of  the  sample  scan  to  a  series  of  standard  scans.  Results  are 
converted  to  ug/f liter  as  Cl  . 
Full  scale  conductivity  i  30  uS/cm. 
Nitrate  and  sulphate  are  determined  simultaneously. 

I NSTRUMENTAT I ON i 
Ultrasonic  bath;  polyethylene  tubes 
Automated  modular  continuous  flOM  Ion  chromatographic  system. 

REPORTING I 
Maximum  Significant  Figuresi  3      Calculated  U  valuei  1         T  valuei  9 

CAL I ORATION I 
BL  plus  8  standards 

CONTROLS I 
Calibration  t  8  standards,  eg,  QCA 
Drift        I  1  standard  e*^9ry    lO  samples 

MODIFICATIONS! 

10/03/84  -Microcomputer  for  automated  sampling  and  timing  uas  introduced.  At 
that  time  automated  »p IK Ing  of  samples  with  Na2C03/NaHC03  uas  introduced. 

20/03/84  -Chloride  range  uas  changed  from  1.50  mg/L  full  scale  to  2.00  mg/L 
full  scale.  Quality  control  standards  uere  not  changed . 

12/04/85  -Chloride  quality  control  standards  uere  changed!  QCA  from  1.20  to 
1.60  mg/l,  and  QCB  from  0.30  to  0.40  mg/L.  First  three  months*  data  uere  omitted 
because  they  were  not  comparable  uith  the  later  ones. 

10/05/83  -Microcomputer  used  for  data  reduction.  Three  additional  calibration 
standards  uera    set  up. 

NOTES* 

Detection  criterion  Is  based  on  duplicate  analyses  of  the  extract  from  one 

filter  because  duplicate  filters  are  not  received. 
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CHLORIDE 

QUALITY   COMTROL    DATA    FROM    14/01/86    TO    U/lE/86 


Labi     Ion    Chroma-tography  Analytical    Range  t      5    to    IQO.O   ug/Fil  tcr    as    CI 


CALIBRATION 

COKTFOLi 

Mumber 

Expect c 

d 

Av .Concn 

Av .Bias 

Standard^ 1 > 

of 

Data 

Concn 

Measured 
79,9 

-0.  1 

Dev lat  ion 

a       I 

E7 

80.0 

0.78 

b       1 

27 

80.0 

SO.  1 

0.  1 

0.43 

A*h     1 

S7 

100.0 

100.0 

0.0 

0.85 

a-b    1 

27 

60.0 

59.8 

-0.2 

0.94 

s.d.<AB>(       Sy<ulthin    run>t  0.86         S<betueen    runs > i  0.63      S/9u i       0.95 

On    any    given    day    the    calibration    Is    accepted    If    the    v-falues    obtained    lie    within 
the    ranges : 

9S.5       to        107.5    for    A+B 

55.0       to  65.0    for    A-B 

I 

DUPLICATES! 


Mumber 

of 

Samp  1  e 

Mean(2? 

Coe 

f f icient 

Data    Pairs 

Concn    Span 

s  .d  . 

of 

var  .(.y.y 

7 

0.0    -             15.0 

1  .51 

18.4 

S 

15.0    -            37. S 

0.63 

3,0 

3 

37.5    -          100.0 

1.57 

2.8 

15 

Overal 1 

1,30 

M/A 

STAhDARD   DEVIATION  <s.dupl>i  1.51  U  value!     1  T  vulusi 
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QUALITY   CONTROL   GRAPHS 

CHLORIDE  (UG/FILTER  AS  CD 


FROM:  14/01/BB 
TO:  11/12/86 


107.5 


+  CL 


100.0 


92.5 


QUALITY  CONTROL  SAMPLE  A+B 


-  CL 


65.0 


+  CL 


60.0 


55.0 


QUALITY  CONTROL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  ICL) 

N  DATA  >  ISX  OUTSIDE  CL 


-  CL 


lOOX-1 


0-2X  2-4X  4-6X  >  6X 
0-20X  F.S. 


0-2X  2-4X  4-6X  >  6X 
20-50X  F.S. 


rlOOX 


-50 


0-2X  2-4X  4-6X  >  6X 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   100  UG/FILTEH  AS  CL 
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*** 


CHLOROPHYLL 


*** 


IDENTIFICflTIONi 

Laboratory         i  Colour  imetry  Method  Introductdi  01/04/7S 

LIS  Test  Name  Codei  CHLRftT,CHLRBT,CHLRftC  Units  I  ug/L 

Work  Station  Code  i  RCHLO  Unit  Code  i  063B00 

Method  Code        i  O02DS1  Supervisor        i  M,  Raul Ings 

Sample  Type/Matrixt  Rivers,  Lakes,  E-f-fluents 


Sftf^LINOi 
Quant  ity  Requ Ired i 
Container  i 

Other  I 


1000  ni. 
Glass 

In  the  field  a  sample  is  -filtered  through  a  nylon  -filter. 
The  filter  is  then  placed  between  two  membrane  -filter- 
support  pads,  and  the  pacKage  is  enclosed  in  a  plastic  dish 


SAMPLE  PREPARflTIONi 

If  the  sample  has  not  been  filtered  In  the  field,  a  measured  volume  is  filtered 
through  a  nylon  filter  under  moderate  suction.   Upon  addition  of  8  mL  acetone 
<90/<  V/V),  the  filter  is  agitated  to  release  chlorophylU  an  addltonal  ^,&   mL 
acetone  <  90X  V/V >  Is  added  and  the  mixture  is  rested  overnight  to  lnw>rove 
extraction  efficiency.   The  next  morning,  the  sample  Is  gently  mixed  for 
analys  is  . 

ANALYTICAL  PROCEDURE i 

Using  a  Commodore  PET  microcomputer -control  led ,  automated  spectrophotometer, 
two  scans  are  developed  with  absorbance  measurements  at  630,  643,  and  663  nm  for 
the  first  scansi  the  minimum  absorbance  value  between  710  and  7S0  nm  (readings 
at  5  nm  Intervals)  is  utilized  as  a  turbidity  correction.  Chlorophyll  a  and  b 
are  calculated  from  this  scan.  After  automated  acidification,  the  second  scan 
is  obtained  form  the  wavelengths  630,  645,  663  nm  for  calculating  chlorophyll 
a,  corrected.   SCOR-UNESCO  equations  are  used  for  all  chlorophyll  calculations. 

INSTRUMENTION: 
-Automated  modular  continuous  flow  scanning  spectrophotometer  system 
-Microcomputer  system  for  control  of  sampling,  timing,  and  data  processing 

(i.e.  data  capture,  calculations,  and  transfer  of  results  to  LIS) 

REPORTINGi 
Maximum  Slg.  Figures!  3   Calculated  \4   valuest  0.2,0.1,N/A   T  valuesi  1,0.3,N/A 

CONTROLS I 
Calibration  t    LTBL  plus  2  "standards",  eg,  QCA 
Drift         I  "standard",  bl  •v^ry    20  sarT«>les 

MODIFICATIONS! 
01/07/84  -Automated ,  microcomputer  control  led  system  was  introduced. 
13/06/85  -Centr ifuglng  steps  were  eliminated  and  nylon  filters  were  Introduced, 

NOTES  I 

In  1982  calibration  controls  were  stable,  but  were  prepared  from  dyes  rather 
than  chlorophyll.   "Standards"  are  now  prepared  from  chlorophyll  a  and  b,  but 
the  materials  are  neither  analytical  grade  nor  are  their  solutions  stable.   Thus 
calibration  controls  are  based  on  measured  averages. 

21/11/86  -Test  suspended,  all  subsequent  analysis  noy  being  done  through 
pr  i vat  izat  Ion . 
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CHLOROPH'n-L    -    a 

QUALITY   COMTROL    DATA    FROM  08/01.^86    TO    29/1E/86 

L&b  1    Colour  Ime-try  Analytical    Rang*  >       1    to    10.80   us.O. 


CALIBRATION 

COI^TROL  1 

hlumbcr 

Expected 

Av 

.Concn 

Av .Bias 

StandardC  1 7 

of    Data 
108 

Concn 
3.06 

Me 

asured 

-0.  12 

Oev  iat  ion 

a       t 

2.94 

e.  123 

b       1 

109 

1  .02 

1.01 

-0.01 

0.060 

a+b    1 

108 

4.08 

3.95 

-0,  13 

0.  179 

a-b    1 

les 

2.04 

1.93 

-0.11 

0.090 

±.d.(AB>i       SM<uithin    runX  0.064         S<betueen    run&>i  0.101       5/9u  i        1.58 

On    any    given    day    the    calibration     is    accepted  if    the    values    obtained    lie    within 
the    ranges  i 

2.58       to  3.58  for    A+B 

1.04       to  3.04  for    A-B 

duplicates: 


Mu  mb  e  r 

of 

Sample 

Mean<2) 

Coefficient 

Data   Pairs 

Concn    Span 

s.d. 

0.263 

of    war  .<;;> 

93 

0.00    -            2.00 

20.3 

36 

2.00    -            5.00 

0.511 

17.  1 

le 

5.00    -          10.00 

0.999 

13.9 

109 

Overal 1 

0.538 

a^A 

STAM3ARD    DEVIATION  (s.dupl>i  0.263  U  valuci    0.2  T   valuei 

OTHER    CHECKSi  Mufr^er  Data  Standard(l> 

of    Data  Mean  Deviation 


Long    Term  Bl anK  i  108  0.06  0.038 

Digested    BlanK  i  12  0.07  0.056 
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QUALITY   CONTROL   GRAPHS 

CHLOROPHYLL   -   A     (UG/L) 


FROM:     OB/01/86 
TO;     29/12/86 


5. 58 


+  CL 


4.  OB 


2.5B 


QUALITY  CONTROL  SAMPLE  A+B 


-  CL 


3.04 


+  CL 


2.04 


1.04 


QUALITY  CONTROL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  (CLl 

H      DATA  >  15X  OUTSIDE  CL 


-  CL 


100% -1 


^^ 


0-2X  2-4X  4-6X  >  6X    0-2X  2-4X  4-6X  >  BX 


rlOOX 


0-20X  F.S. 


20-50X  F.S. 


0-2X  2-4X  4-BX  >  6X 
50-lOOX  F.S. 


-50 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   20  UG/L 
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CHLOROPHYLL -ftC ID IF lED 
QUALITY   CONTROL    DATft    FROM   08/01/86    TO   29/12/86 

Lab«    Colourimctry  Analytical    Range  i    N/'A   to    10.00   U9.^ 


CALIBRATION 

CONTROL 1 

Number 
of    Data 

106 
106 

106 
106 

Expected 
Concn 

2.  SO 
1.00 

3.50 
1.50 

Av 
Me 

■Concn 
a&ured 

Av .Blai 

-0.04 

-0.  16 

-0.20 

0.  12 

8tandard< 1> 
Oev  let  ion 

a       1 

b       I 
a+b     I 

a-b     t 

2.46 
0.81 
3.30 
1.62 

0.286 
0.  173 
0.392 
0.271 

s.d.<AB>t       Sy<ulthin    run>i         0.192        S<betueen    runs)i         0.239      S/Sw :       1.25 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    within 
the    rangesi 

2.00      to         5.00    for    A+B 
0.50      to         2.50    for    A-B 

DUPLICATES! 


Number 

of 

Sample 

MeanC2> 

Coe 

f f ic  lent 

Data    Pairs 

Concn    Span 

s.d. 

M'A 

of 

var  .<;•;> 

1 

0.00    -            3.00 

N/A 

0 

3.00    -            5.00 

hL'A 

N/^A 

4 

3.00    -          10.00 

1.  159 

18.6 

5 

Overal 1 

1  .039 

^t'A 

STANDARD   DEVIATION  <s.dupl>l  N/A  W  value i    N/A  T   value  I    N/A 

OTHER   CHECKSi  Number  Data  Standard<l> 

of    Data  Mean  Deviation 


Long    Term   Blank  i  104  -0.00  0.137 

Digested    BlanK  i  U  -0.07  0.206 
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QUALITY   CONTROL    GRAPHS 

CHLOROPHYLL-ACIDIFIED     (UG/L) 


FROM:     08/01/86 
TO:    29/12/86 


5.00 


3.50 


2.00 


+   CL 


-   CL 


QUALITY  CONTROL  SAMPLE  A+B 


2.50 


.50 


fAl 


QUALITY  CONTROL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

n      DATA  >  15X  OUTSIDE  CL 


+  CL 


-  CL 


0-2%  '  2-4X  4-6X  >  6X 
0-20X  F.S. 


rlOOX 


0-2X  2-4X  4-6X  >  BX 
20-50X  F.S. 


0-2X  2-4X   4-6X  >  6X 
50-lODX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF.S.J;   20  UG/L 
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CHLOROPHYLL    -    b 

QUALITY   COhTTROL    DATA    FROM   08/01/86    TO    29/12/88 

Labi    Colourimetrv  Analytical    Range  i    0.S   -to    10.00   U9/L 


CALIBRATION 

CONTROL 1 

Number 

Expected 

Av 

.Concn 

A^/.Bias 

Standard^  1 > 

of    Data 
108 

Concn 
3.06 

Measured 

0.04 

Dev  lat  ion 

a       t 

3.  10 

0.  lio 

b       t 

108 

1.02 

1.07 

0.03 

0.074 

a+b     1 

108 

<1.08 

4,  J7 

0.09 

0.  164 

a-b    1 

lee 

2.04 

2.02 

-0.02 

0.091 

s.d.<AB>i       Su<utthln    run >  i         0.064         S<betueen    runs>i         0.094      S/Su i       1.46 

On    any    given    day    the    calibration    it    accepted  if    the    value*    obtained    lie    within 
the    r  anges 1 

3.33       to  4.63  for    A+B 

1.54       to         2.54  for    A-B 

DUPLICATES!  Number    of  Sample  Mean<a>  Coefficient 

Data   Pairs  Concn    Span  s.d.  of    war.<>:> 


109                         0.00    -  2.00            0.109  17.9 

3                           2.00    -  5.00             0.568  19.6 

2                           5.00    -  10.00             0.078  1.2 

1  14                                 Overal 1                       O. 141  N/A 

STAhOARD   DEVIATION  <s.dupl>i          0.109                            U  valuei    0.1  T   v«lu«>    0.5 

OTHER   CHECKS!                                          Number                             Data  Standard<l> 

of    Data                          Mean  Dev  iat  ion 


Long    Term  BlanK  i  103  0.08  0.077 

Digested    BlanK  i  11  0.11  0.094 
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QUALITY   CONTROL   GRAPHS 

CHLOROPHYLL   -  B     (UB/L) 


FROM:     08/01/86 
TO:    29/12/86 


4.83 


4.08 


+   CL 


3.33 


QUALITY  CONTHOL  SAMPLE  A+B 


-  CL 


2.54 


+  CL 


2.04 


1.54 


QUALITY  CONTROL  SAMPLE  A-B 

—  EXPECTED  VALUE 

CONTROL  LIMIT  |CL) 

H   DATA  >  15X  OUTSIDE  CL 


-  CL 


lOOX-i 


0-2X  2-4X  4-6X  >  6% 
0-20X  F.S. 


0-2X 


rlOOX 


2-4X  4-6X  >  6X    0-2X  2-4X  4-6X  >  6X 
20-50X  F.S.  50-lOOX  F.S. 


-BO 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  [F.S.):   10  UG/L 
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**«         CLAY 


««« 


IDENTIFICATION! 
Laboratory  : 

LIS  Tes-t  Name  Code  i 
UJorK  Station  Code  t 
Method    Code  i 

Sample    Type /Mat r  ix i 


Dorset    Soils 
CLAY 
DOPftRTSZ 
AM 1002 
Sou 


Method     Introduced  f  01/06/80 

Units  I  'A   by    ueight 

Unit    Code  i  070000 

Supervisor  i  A.    Meary 


sampling: 
Quantity    Required!    eo    9    dry    <<e    mm). 
Container  :    glass    or    polystyrene    Jars 

SAMPLE    PREPARATION! 
Air    dr  ied    <  <e    mm) . 

ANALYTICAL    PROCEDURE! 

To    prev'ent    flocculation    a   portion    of    sample,    pretreated    for    organic    matter    and 
carbonate    removal.    Is    dispersed    in    a   sodium  hexametaphosphate    solution.      The 
sand    fraction    < >   53   urn)    is    removed    by    wet    sieving;    the    silt    and    clay    fraction    is 
dispersed    in    a   sedimentation    cylinder.       The    percentage    of    clay    in    the    sarrv>Ie    is 
based    on    the    settling    velocities    of    sperical    particles    by    the    application    of 
StoKes    Law. 

INSTRUMENTIONi 
Sartorius    4    place    digital    balance    (model     1801) 
Balance    accurate    to    0.0001    g. 


REPORTING! 
Maximum  Significant    Figures!    S  Calculated    U  valuei     1 


T  valuei  5 


CALIBRATION! 
Balance  zero 

CONTROLS I 
Recovery     !  S  long  termsoll  samples  represent ing  different  soil  types  plus 
a  round  robin  CSSC  sample 

NOTES! 
Tuo  recovery  soils  are  alternated  between  batches,  using  their  mean  values. 


-  124  - 


CLftY 

QUftLITY  CONTROL  DATft  FROM  02/05/86  TO  20/06/06 

Labi  Dorset  Soils  Analytical  Range  i   5  to  100  V,   by  Mt . 

RECOVERIES  I 


DUPLICATES I 


Number 

Expected 

Av .Cone . 

Standard^  1  } 

o-f  Data 
17 

Concn 

Measured 
56 

Dev  iat  ion 

r  1   1 

57 

2.6 

r2   I 

10 

8.0 

8.4 

1.43 

Number 

of 

Sample 

Mean<2> 

Coefficient 

Data  Pairs 

Concn  Span 
0   -      20 

s.d. 
1.3 

of  uar.(X> 

21 

14.6 

3 

20   -      50 

1.4 

4.0 

0 

50   -     100 

N/A 

N/A 

24 

Overal 1 

1.3 

N/A 

STANDARD  DEVIATION  <s.dupl>i    1.3  U  valuei  I  T  valuet 
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71 


QUALITY   CONTROL   GRAPHS 

CLAY  (X  BY  WT.) 


FROM:  02/05/86 
TO:  20/0B/B6 


57 


■"^ 


Z^ 


43 


10.0 


8.0 


HECOVERY  SAMPLE  Rl 


6.0 


RECOVERY  SAMPLE  H2 

EXPECTED  VALUE 

»«   DATA  >  15X  OUTSIDE  CL 


100%-! 


/Y/Aprr\ 


rlOOX 


0-2X     2-4X      4-6X     >   6X        0-2X     2-4X     4-6X     >  BX 


0-20X   F.S. 


20-50X   F.S. 


0-2X     2-4X     4-6X     >   6X 
50-iOOX  F.S. 


-50 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.SJ:   100  X  BY  WT. 
-  126  - 


«** 


COLOUR  -  TRUE 


««» 


IDENTIFICftTIONi 
Labora-tory  i 

LIS  Test  Name  Code i 
UorK  Station  Code  t 
Method  Code         i 


Col  our  imetry 

COLTR 

tJCOL 

102BC9 


Method  Introduced*  J3/03/84 

Units  I  TCU 

Unit  Code         (  340000 

Supers  Iftor        i  M.  Raul ing* 


Sample  Type /Mat r  ixi  Domestic  Uaters/  Effluents 


SAhFLINBi 
Quantity  Requiredi  50  mU 
Container  i  01  ass  or 


pl ast  ic 


ftNflLYTICAL    PROCEDURE  I 

True    colour    is    measured    colour Imetr ical ly    on    the    supernatant    of    a   settled 
sample    in    a    system  cat  Ibrated   with    acidified    chloroplat inate    standards.    The 
sample    stream    is    measured    using    a    broadband   blue    filter.    Residual    turbidity 
effects    are    suppressed    by    using    a   broadband    red    filter    and    Increased    path    length 
in    the    reference    stream, 
^approximate    absorbancei    0,3   at    the    full    scale    level  i 

INSTRUMENTATION I  [ 

Basic    automated   modular    continuous    flou    system.    Colour    measurement    is    through    a 
3.0   cm.    light    path    using    a   broadband    filter    <400-450nm).       Turbitly    measurement 
is    through    a   5.0   cm.    light    path    using    a   different    broadband    filter    <6e0-740nm>. 


REPORTINO: 
Maximum   Significant    Figuresi    3 

CALIBRftTIONi 
BL  plus  1  standard  in  duplicate 


Calclulated  UJ  valuei  0.9 


T  valuei  £.5 


COhfTROLSt 
Calibration  i    LTBL  plus  2  standards,  eg,  OCA 
Drift         I  BL  Kvtry     10  samples^  standard  mvtry    20  samples 

NOTES I 

New  procedure  was  initiated  to  conform  with  change  in  ■Ontario  DrinKing  Water 
Objectives";  copy  of  research  study  Is  available  on  request . 
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COLOUR -TKUE 

QUALITY    CONTROL    DRTA    FROM    09/01/86    TO    31/13/86 


Lab !    Colour  imetry 


Analytic*!    Range  i       £.5    "to     100.0    TCU 


CALIBRATION 

CONTKOLi 

Number 

Expected 

Av. Concn 

Av.Bias 

Standard^  1 ) 

o-f 

Data 

Concn 
50,0 

Measured 
51.7 

1.7 

Dev  iat  ion 

a       : 

90 

l.£3 

b       : 

90 

25.0 

£5.9 

0.9 

0.62 

a+b     : 

30 

75.0 

77.6 

2.6 

1.70 

a-b     1 

90 

£5.0 

£5.9 

0.9 

0.95 

c       : 

90 

£5.0 

£5.9 

0.9 

0.63 

d       : 

69 

5,0 

4.6 

-0.4 

0.44 

c+d    1 

89 

30,0 

30.5 

0.5 

0.87 

c-d    I 

89 

£0.0 

£1  .£ 

l.£ 

0.6£ 

£.d.<AB)i       Su<ulthin    run>i  0.67         S< between    runs )  i  0,97      S/Sw i       1.45 

5.d.<CD)i       Sw<within    run>:  0,44         S< between    runs):  0.54       S/Sw i        1,£4 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    within 
the    ranges! 

70.5  to  79.5    for  A+B 

££.0  to  28.0    for  A-B 

25,5  to  34.5    for  C+D 

17.0  to  £3.0    for  C-D 

DUPLICATE9I 


f  ^u  rnb  e  r 

of 

Samp  1 e 

MeanC£> 

Co 

efficient 

Data    Pairs 

Concn    Sp 

an 

s.d. 
0.63 

o 

f    w«r.(X) 

67 

0,0    - 

5.0 

27.5 

40 

5.0    - 

10.0 

0.61 

7.8 

91 

10.0    - 

£5.0 

0.7£ 

4.3 

£5 

£5.0    - 

50.0 

0.94 

2.7 

18 

50.0     - 

100.0 

1  .44 

£.£ 

£41 

Overal 1 

0.78 

N/A 

TION  (s 

■  dup 

m 

0.63 

W  valuat 

0 

5 

T  va.luei 

2.5 
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QUALITY   CONTROL   GRAPHS 

COLOUR-TRUE  (TCU) 


FflOM:  00/01/86 

TO:  3i/ia/Ba 


79.3 


75.0 


70.5 


34.5 


+  CL     28.0 


QUALITY  CONTROL  SAMPLE  A+B 


30.0 


25.5 


QUALITY  CONTROL  SAMPLE  C+D 


-  CL 


29.0 


-  CL     22.0 


+  CL     23.0 


20.0 


17.0 


+  CL 


-  CL 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C-D 


—  EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

»  DATA  >  15X  OUTSIDE  CL 


lOOXi 


0-2X  2-4X  4-BX  >  6X 
0-20X  F.S. 


0-2X  2-4X  4-'6X  >  6X 
20-BOX  F.S. 


rlOOX 


1=^ 


0-2X  '  2-4X  4-8X  "  >  6X 
50-i00X  F.S. 


-SO 


CONCENTRATION  DIFFERENCE  BETHEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   100  TCU 
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*** 


COLOUR  -  TRUE 


*** 


IDENTIFICATION! 

Labora-tory  :  Dorset 

LIS  Test  Name  Code*  COLTR 

WorK  Station  Code  t  DOCC 

Method  Code         i  1 10SKP 

Sample  Type/Matrix i  Streams 


Method  Introduced!  15/10/80 

Units  I  Hazen  Units 

Unit  Code  i  341000 

Supervisor         i  F.  Tomass Ini 


Lakes 


SAMPLINt3i 
Quantity    Required:     75    rri- 
Container  i    Polystyrene 

ftNftLYTICftL    PROCEDURE: 

True    colour     is    measured    on    a    settled    sampl e    colour imetrically     in    a    system 
calibrated    with    acidified    chl oropl at inate    standards.    Colour     Is    measured    using    a 
broadband    blue    filter.     Turbidity    effects    are    partially    suppressed    by    using    a 
broadband    red    filter.    True    colour     is    calculated    from   the    two    absorbance 
measurements    using    an    empirically    derived    equation. 
Approximate    «b»orbance»    0.05    at    the    full    scale    level. 

I NSTRUMENTAT I ON  t 

Two  colour imeters,  one  with  broadband  blue  f i 1 ter< 4O0-450nm)  and  the  other  with 
broadband  red  f 1 1 ter< 660~740nm) .  Col  our imetr ic  measurement  is  through  a  4,0  cm 
1  ight  path  , 

REPDRTINGI 
Maximum  Significant  Figurest  3      Calculated  W  valuei  1«*        T  valuei  5 

CALIBRATION! 
BL  plus  1  standard 

CONTROLS! 
Calibration  t    LTBL   plus  2  st andards ,eg ,QCA 

notes; 

Slope  factor  is  changed  whenever  light  source  in  a  colourimeter  is  replaced. 
This  is  accomplished  by  analyzing  7  standards. 


-  130  - 


COLOUR    -    TRUE 
QUALITY   CONTROL    DftTA    FROM   ©7/81/86    TO    18/1S/86 

Labi    Dor5et  ftnalytlcal    Range i      3   to    100   HZV 


CALIBRATION 

CONTKOL 1 

Number 

Expecte 

d 

Aw .Concn 

Av.Bl 

as 

S-tandard<  1  > 

t 

of  Data 
173 

Concn 

Measured 
50 

Oev  ia-t  ion 

a 

90 

e 

0.9 

b 

I 

173 

10 

10 

e 

0.5 

a+b 

1 

173 

se 

60 

e 

1. 1 

a-b 

1 

173 

40 

40 

a 

1.0 

s,d.<AB)i       Su<ulthin    run > »  0,7  S< between    runs)*  0.7         S/Su i        1.03 

On    any    given    day    the    calibration    Is    accepted    If    the    values    obtained    lie    within 

the    ranges : 


DUPLICATES! 


53 

to   67   f 

or 

A+B 

' 

33 

to   45   f 

or 

A-B 

hXjmber 

of 

Sampl e 

Mear 

<e> 

Coeff  ic  lent 

Data  Pa 

Irs 

Concn  Span 

s  . 

d. 

of  var.<X> 

101 

0 

10 

0.6 

10.1 

38 

10 

23 

1.3 

7,6 

108 

23 

30 

1  .0 

2.3 

77 

30 

100 

1.7 

2.3 

384 

0 

weral 1 

1.1 

N/A 

STANDARD    DEVIATION  <s.dupl>i  0.6  M  valuci     1  T  vftluei 

OTHER    CHECKSi  Nuir^ier  Data  Standardd) 

of    Data  Mean  Deviation 


Long    Term  Blank  t  173  0  0,0 
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QUALITY  CONTROL  GRAPHS 

COLOUR  -  TRUE  (HZV) 


FROM:  07/01/86 
TO:  18/ 12/88 


97 


+  CL 


60 


■" hmA.r-,mtPmmwr  f^4W^J^ 


B3 


^f^W^T^^^ 


-  CL 


+  CL 


40 


QUALITY  CONTROL  SAMPLE  A+fl 


40  — 


"TVTYW    u  '0^^rn~ 


SB 


lOOX-i 


QUALITY  CONTROL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

If  DATA  >  IGX  OUTSIDE  CL 


-  CL 


rlOOX 


0-2X  2-4X  4-BK  >  6X 

o-aox  F.s. 


0-2X  2-4X  4-6X  >  8X 
SO-SOX  F.S. 


0-2X  2-4X  4-6X  >  8X 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETKEEN  DUPLICATES 
FULL  SCALE  VALUE  tF.S.);   100  HZV 
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»»»   CONDUCTIVITY   »*♦ 


IDENTIFICATION! 

Labora-tory  i  DomttS't  Ic  UJatcr 

LIS  Test  Name  Code i  C0ND25  Units 

UiorK    Station  Code  i  LJPC  Unit  Code 

Method  Code         t  O02AI2  8uperv  isor 

Sample  Type/Matrix  i  Domestic  UJaters  ^  Leachates 


Method  Introduced!  01/04/74 

!  uS/cm  at  £S  C 

!  390391 

1  P.  Carrpbell 


SAMPLING! 
Quantity  Required!  89  mL 
Container         i  Glass  or  plast  ic 

ANALYTICAL  PROCEDURE! 

The    sarnple    Is    introduced    into    a   ^acKcted    conductivity    cell    and    equil  ibrated    to 
29   C.       The    conductivity    is    read    directly    from   a   digi'tal    display. 

INSTRUMENTATION! 

Conductivity  meter  with  cell  enclosed  in  a  water  JacKetJ  temperature  controlled 
uater  clrctilator. 


REPORTING! 
Maximum  Significant  Figures!  3 


Calculated  N  valuei  N/A 


T  value!  N/A 


CONTROLS I 
Calibration  !  BL  plus  3  standards,  eg /^  QCA 

MODIFICATIONS! 

14/03/86  -THIS  TEST  PROCEDURE  WAS  AUTOMATED  AND  ASSIGhCD  TO  THE  WATS 
WORKSTATION.   SEE  CDND29  AT  WATS  WORKSTATION  FOR  STATISTICS. 
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♦»*    COhCUCTIVlTY    *•« 

DENTIFICftTIONi 

Laboratory  i  Dorset  Method*  Introduced!  01/06/76 

LIS  Test  Name  Code i  C0ND25  Unit*  i  uS/cm  at  25  C 

IJorK  Station  Code  :  DOCC  Unit  Code  i  3503SI 

Method  Code         I  0903CM  Supervisor  :  F.  Tomassini 

Sample  Type/Matr ix i  Streams,  LaKe*  ,  Prec ipat ion 

AMPLlNGi 

Quantity  Requiredi  75  mL. 

Container  i  Polystyrene 

NALYTICAI.  PROCEDURE: 

The  samF-le  is  introduced  into  a  jacKeted  conductivity  cell  and  equilibrated  to 

5  C.  The  conductivity  is  read  directly  from  a  digital  display. 

NSTRUMENTftT I ON I 

Conductivity  meter  with  cell  enclosed  in  a  water  jacKet;  temperature  controlled 
ater  c  irculator  . 

EPORTINGi 

flaximum   Significant    Figuresi    4  Calculated    W   value:    0.2**  T   value:    5 

^LIBRATIONi 

5NTR0LS I 

:alibration:    BL    plus    2    standards,    eg ,QCA 

3TESI 

►T  value  is  based  on  duplicate  analyses  at  concentrations  above  the  lowest 
»nge  . 
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COhDUCTIVITY 

QUALITY  CONTROL  DATA  FROM  07/01/86  TO  18/12/86 


Lab!    Dorse-t 


Analytical    Range »       1    to    300   uS/cm 


CALIBRATION 

co^f^ROL « 

Nu  mb  e  r 

Expecte 

d 

Av .Concn 

Av.Bi 

as 

StandardC I ) 

of    Data 
173 

Concn 

Measured 
S32 

Dev  iat  ion 

a       1 

£90 

2 

0.6 

b       : 

179 

74 

75 

1 

0.5 

a+b     ! 

179 

364 

367 

3 

0.8 

a-b     : 

179 

216 

217 

1 

0.7 

s.d.<AB):       Sm (within    runX 


0.5         S<between    runs>t 


0 . 6   S/Sw I   1.12 


On  any  giyen  day  the  calibration  is  accepted  if  the  values  obtained  lie  within 
the  ranges  s 

351  to  377   for  A+B 

207  to  225   for  A-B 


DUPLICATES* 


!>.<  mb  e  r 

Of 

Sampl e 

Meant  2) 

Coe 

f f  ic  ient 

Data    P 

airs 

Concn 

Span 

s.d. 
N/A 

of 

gar  .<  y,> 

1 

0.0    - 

10.0 

N/A 

13 

10,0     - 

20.0 

0.  17 

e.s 

361 

20.0     - 

50.0 

0.21 

0.7 

19 

50 

100 

0.2 

0.3 

20 

100 

300 

a. 7 

0.5 

414 

Over al 1 

e.3 

N/ft 

STAMJARO  DEVIATION  (s.dupDi    0.17 


OTMER  CHECKS I 


Long  Term  Bl anK 


Ntimber 
of  Data 

173 


Ul  value  I  0.2 


T  value!   1 


Data 
Mean 

1 


Standard^  1  > 
Dev  iat  ion 

0.4 
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QUALITY  CONTROL  GRAPHS 

CONDUCTIVITY   (US/CM) 


FROM:  07/0 1/B6 
TO:  18/12/88 


377 


A-T 


364 


351 


225 


207 


+  CL 


\^^\J\jJvrV--^/^'^^^^ 


QUALITY  CONTROL  SAMPLE  A+B 


-  CL 


+  CL 


^^^  AT— --^WV^^ 


QUALITY  CONTROL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

M  DATA  >  15X  0UT3IDE  CL 


.--   CL 


-/  / 

y// 


^ 


O-aX     2-4X  '4-6X     >  6X 


0-20%  F.S. 


0-2X  '  2-4X  '  4-ex  '  >  ex 

20-50X  F.3. 


rlOOX 


1-50 


0-2X     2-4X     4-6X     >  6X 
50-lOOX  F.3. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF.S.J:   300  US/CM 
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***   CONDUCTIVITY   *** 


IDENTIFICATION* 

Laboratory         t  Ion  Chroma-tography   Method  Introduced!  Bl/04/78 

LIS  Test  Name  Code i  C0ND25  Unit*  i  uS/cm  at  25  C 

UorK  Station  Code  i  PRICi  Unit  Code         i  350351 

hiethod  Code        i  ©02BIZ  Supervisor        i  F.  Tomassini 

Sample  Type/Matrixt  Precipitation,  Through-fall.  Stemflow 

SAMPLING 1 
Quantity  Requiredi  15  ni^ 
Container         i    Polystyrene 

ANALYTICAL  PROCEDUREt 
A-fter  equilibraton  at  25  C,  the  conductivity  of  the  sample  is  measured. 

INSTRUMEMTATIONI 

Automated  modular  continuous  -flow  conductivity  system  comprised  of  sampler, 
water  bath,  conductivity  meter  with  cell,  chart  recorder. 

REPORTlNSi 
Maxlmiim  Significant  Figurest  3     Calculated  Ui  valuei  0.2       T  valuci  1 

CALIBRATIONS 

Compatab 1 1 ity  between  conductivity  meter  and  chart  recorder  Is  confirmed  by 
checK  Ing  3  standard  resistances 

CONTROLS  t 
Calibration!  LTBL  plus  2  standards,  eg,  QCA 
Drift       1  1  solution  mv^ry    10  samples 

MODIFICATIONS! 
18/10/83  -Automated  cont  inuous  flow  system  was  introduced. 

NOTES! 

A  calibration  standard  for  the  ion  chromatographic  system  is  utilized  as  a 
drift  control  for  the  conductivity  system,  but  its  theoretical  conductivity  Is 
unknown . 
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COMDUCTIVITY 

QUALITY   COr«ITROL    DATA    FROM   07/01/86    TO    04/12/86 

Labi     Ion    Chroma-togr aphy  Analytical    Range*       1    to    100.0   uS/cm 


CALIBRATION 

COMTROL 1 

Number 
of  Data 

108 
109 

les 

109 

Expected 
Concn 

44.5 

7,5 

52.0 

37.0 

Aw .Concn 
Measured 

45.4 

9.  1 

54.6 

36,3 

Aw. Bias 

0.9 

1.6 

2.6 

-0.7 

Standard< 1 ) 
Dew  iat  ion 

a   : 

b   1 
a+b  : 
a-b  : 

0.77 
0.83 
0.B9 
0.71 

s.d.CABX       Su<ulthin    run):  0.50         S<betueen    run$)i  0.57      S/Su  i        1.13 

On    any    giwen    day    the    calibration    is    accepted    if    the    walues    obtained    lie    uithln 
the    rangesi 

41.5.     to         62.5    for    A+B 
30.0      to         44.0   for    A-B 

DUPLICATES! 


Number 

of 

Sample 

MeanC  2> 

Coef f  ic  lent 

Data  Pairs 

Concn  Sp 

an 

s.d. 
0.48 

of 

war.<X.) 

43 

0.0  - 

10.0 

8.9 

47 

10.0  - 

20.0 

0.80 

5.4 

89 

20.0  - 

50.0 

0.80 

2.5 

IE 

50.0  - 

100.0 

1  .63 

2.7 

187 

Ower al I 

0.82 

N/A 

STAhOARD   DEVIATION  <s,dupni  0.48  U  valuei    0.2  T  valuet 
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QUALITY   CONTROL   GRAPHS 

CONDUCTIVITY  (US/CM) 


FROM:  07/01/86 
TO:  04/12/Be 


62.5 


52.0 


41. S 


QUALITY  CONTflOL  SAMPLE  A+B 


-+  CL 


-  CL 


44.0 


♦  CL 


37.0 


30.0 


QUALITY  CONTflOL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

•(  DATA  >  15X  OUTSIDE  CL 


-  CL 


lOOX-i 


rlOOX 


0-2X  Z-AX     4-6X  >  ex 
D-aox  F.3. 


O-aX  2-4X  4-8X  >  6X 
20-50X  F.S. 


0-2X  a-4X  4-6X  >  6X 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   100  US/CM 

-  139  - 


»♦»      C0M3UCTIVITY       »** 

IDEMTlFICf^TIONi 

Laboratory                        i  Titration  Method     Introduced i  Before     '74 

LIS    Test    Narne    Code  i  C0ND25  Units                                   t  uS/cm   at    S5    C 

WorK    Station    Code     t  COhO-SEW  Unit    Code                        i  350351 

Method    Code                     i  002AIE  Supervisor                     i  P,    Campbell 

Sample    Type/Matrixi  Sewage,    Effluents 

SA^PLIM6t 
Quantity    Requiredi     75    mL 
Container  t     Glass    or    plastic 

ANALYTICAL    PROCEDURE: 

After    equilibration    at    85   C,    the    conductivity    of    the    sample     is    measured; 
samples    are    filered    first     if    necessary. 

I  MSTRUr-tENTAT  1  ON 

Conductivity    meter    with    cell     enclosed     in    a    water     jacKet;    temperature    controlled 
water    c  ircul ator  . 

REPORTING: 
Maximum   Significant    Figuresi     3  Calculated    W   valuei    5  T    values    25 

CALIBRATION* 
None 

CONTROLS! 
Calibratiom    BL    plus    3    standards,    eg,    QCA 


-  140- 


COtDUCTIVlTY 

QUALirV   COtTTBOL    DATA    FROM    10/01/86    TO    15/12/86 

Labi    Titration  Analytical    Range  i      £5   to    3000  uS/cm 


CALIBRATION 

CONTROL ! 

Number 

E  ;t  P  e  c  t  e 

d 

Av .Concn 

Av .Bias 

Standard<  1> 

of    Data 
4S 

Concn 

Measured 
1408 

-S 

Dev  iat  ion 

a       : 

1^13 

6.4 

b       I 

46 

717.8 

716.5 

-1.3 

4.  17 

a+b     1 

46 

2130.8 

2124.7 

-6.1 

3.71 

a-b     : 

48 

695.2 

691  ,3 

-3.4 

4.63 

s.d.<AB>:       Su<within    run>i  3,3        S<between    runiM  5.4      S/Sw  i       1,63 

On    anv    gi-^en    dav*    the    calibration     is    accepted  if    the    values    obtained    lie    within 
the    r  anges i 

2040.3       to    2220.8  for     A+B 

635.2       to       755.2  for    A-B 

DUPLICATES* 


Number 

of 

Samp 

le 

htean<  2> 

Coe 

f f  ic  ient 

Data    P 

airs 

Concn 

Span 

s  .d. 
5.5 

of 

var  .<  ■'.) 

3 

0       - 

500 

1.5 

5 

500       - 

1000 

S.O 

1  .0 

3 

1000        - 

1500 

4.6 

0.4 

0 

1500       - 

3000 

rt-'A 

rt^A 

17 

Overal  1 

6.2 

rt'A 

STANDARD    DEVIATION   (s.dupS>i  3.5  U|  valuci    5  T   valust       25 

OTHER   CHECKSi  Number  Data  Standard<n 

of    Data  Mtan  Deviation 


Long    Term   BlanK  *  46  0.77  0.178 
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QUALITY   CONTROL   GRAPHS 

CONDUCTIVITY    (US/CM) 


FROM:    10/01/B6 
TO:     15/12/88 


2220. B 


2130.8 


2040 . B 


+   CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A+B 


755.2 


698.2 


835.2 


QUALITY  CONTROL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

M  DATA  >  15X  OUTSIDE  CL 


+  CL 


"^^-vV 


-  CL 


lOOX 


0-2X  2-4X  '  4-6X  '  >  6% 
0-20X  F.S. 


0-2%  2-4X  '  4--8X  '  >  B% 
20-60X  F.S. 


rlOOX 


0-2X  2-4X  '  4-8X  >  BX 
50-10QX  F.S. 


CONCENTRATION  DIFFERENCE  BETHEEN  DUPLICATES 
FULL  SCALE  VALUE  tF.S.):   3000  US/CM 
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«»»       COhDUCTlVITY       ««« 


identification: 
Laboratory  i 

LIS  Test  Name  Code t 
WorK  Station  Code  i 
Method    Code  i 

Sample    Type/Mat r  ix ( 


Titrat  ion 

C0hD25 

RftTS 

002B12 

Rivers,    LaKc»,    Soil 


SAMPLING I 
Quantity    Requlredi    25    ni. 
Container  i     01  ass.    or 


Plast  Ic 


Method  Introduced!  01/04/74 
Units  I  uS/cm  at  25 

Unit  Code         i  350351 
Supervisor        »  P.  Campbell 
Extracts,  Effluents 


ANALYTICAL  PROCEDURE! 

After  equilibraton  at  25  C,  the  conductivity  of  the  sanv>le  is  measured. 
PH,  Gran  alKalinlty  and  total  fixed  endpo int  alKalinlty  are  determined 
s  imultaneously , 


N.B 


INSTRUMENTATION* 

Automated    modular    continual     floM    conductivity    system   corrw>r  Is  ing    »aiT*>ler,    water 
bath,    conductivity    meter    with    plus    cell    yith    microcowuter    control    and    data 
process  ing . 


reporting: 
Maximwm   Significant    Figuresi    3 


Calculated    U  valuci     1 


T  value i  5 


controls: 
Calibration  i  LTBL  plus  3  standards,  eg,  OCA 
Drift        I  In  run  standards  throughout  the  run,,  diluted  tap  yater  <20XV/V> 

MODIFICATIONS! 

01/04/B4    -Automated    system    introduced    for    conductivity    range    20-1000    uS/cm. 

09/05/85    -Analytical    stream    is    not    flowing    during    conductivity    measurement. 
Radiometer    conductivity    meter    was    changed    from  model    CDM   3    to    model     COM   83.       The 
analytical    range    was    expanded*     I    to    3000    uS/cm.       This    expansion    was    feasible    due 
to    the    use    of    the    auto-ranging    CDM  83   module.       The    system  has    direct    corT*>uter 
<DCI>    capab  il it  ies. 
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COWUCTIVITY 

QUALITY   COr-ITROL    DATA    FROM   03/©I/B6    TO    31/ia/86 


Labi    Titr*t  ion 


Analytical    Range t      9   to    2000   uS/cm 


CALIBRATION 

COmT?OLi 

Number 

Expected 

Av, Concn 

Av.Bla» 

8tandard< 1 > 

of    Data 

Concn 
719 

Heasurad 
717 

Devlat Ion 

a 

-I 

3.3 

b 

lei 

147 

149 

8 

0.3 

a+b 

lai 

865 

886 

1 

3.6 

a-b 

lai 

571 

568 

-3 

3.0 

c 

181 

147.0 

149.4 

8 

4 

0.87 

d 

181 

37.  1 

38.5 

J 

4 

0.39 

c+d 

181 

184.  1 

188.0 

3 

9 

1  .03 

c-d 

181 

109.9 

no. 9 

1 

0 

0.67 

s.d.<AB>i       SuCwlthln    run)i  2.1  S<betueen    runsJi  8.4       S/Sw i        1.14 

».d.<CD)i       SuCylthin    run)i  0.62         S(betueen    run»>i  0,67      S/5w i        1,10 

On    any    giuen    day    the    calibration     is    accepted     ii    the    values    obtained    lie    within 
the    ranges i 

775  to  955          for    A+B 

511  to  631          for    A-B 

178. 1  to  190. J     for    C+D 

105,9  to  1 13.9    for    C-D 

DUPLICATES! 


OTHER    CHECKS I 


Cell    Constant 


f^ii mb e r    of 

Samp 

le 

Meant  £) 

Coeff  ic  lent 

Data    Pairs 

Concn 

Span 

s.d. 
1.2 

of    var  .<  J^> 

46 

0       - 

50 

3.4 

68 

50       - 

200 

1  .4 

1.4 

146 

200       - 

500 

1  .6 

0.5 

S8 

500       - 

1000 

3.8 

0.6 

18 

1000       - 

2000 

5.0 

0.4 

326 

Overal 1 

8.3 

N/A 

TION  <s.du 

pDi          1.2 

U  value! 

I                               T 

valu«> 

Number 

Data 

Standard< 1 > 

of    Data 

Mean 

Dev  iat  ion 

0 


N/A 


N.''A 
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QUALITY   CONTROL   GRAPHS 

CONDUCTIVITY  (US/CM) 


FROM:  03/01/B8 
TO:  31/12/B6 


925 


85S 


805 


190.1 


+  CL      611 


^^!^^^\^,fiUi^^ 


571 


QUALITY  CONTROL  SAMPLE  A+B 


-  CL      531 


+  CL     113.9 


+  CL 


^"^^^^^^ 


QUALITY  CONTROL  SAMPLE  A-B 


1B4.1 


178.1 


-  CL    105.9 


-  CL 


+  CL 


109.9-4 It 4-1 H^WT— 


-  CL 


QUALITY  CONTROL  SAMPLE  C+D 


QUALITY  CONTROL  SAMPLE  C-D 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

**  DATA  >  15X  OUTSIDE  CL 


0-2X     2-4X     4-6X     >   6X 
0-20X   F.S. 


0-2X     2-4X     4-6X     >   6X 
20-50X   F.S. 


rlOOX 


0-2X     2-4X   '4-6X   '>   6X 
50-lOOX  F.S. 


■50 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   2000  U3/CM 
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♦♦♦   CONDUCTIVITY   *♦♦ 

DENTIFICftTIONi 

Laboratory                        i  Titration  Method     Introduced!  ei/04/74 

LIS    Test    Name    Code i  C0MD25  Units                                   i  uS/cm   at    25    C 

Work    Station    Code     t  WftTS  Unit    Code                        i  3S0351 

htethod    Code                     i  002BI2  Supervisor                     i  P.    Carvbell 

Sample    Type/M«trix«  Domestic    Waters,  Sewage,    E-ffluents 

ftMPLINGt 

Quantity  Requiredi  23  nL. 

Container  i  Glass  or  plastic 

NftLYTICftL  PROCEDURE t 

After    equilibraton    at    2S   C,    the    conductivity    of    the    sanv>le    is    measured.       N.B. 

H   and    tatal    fixed    endpoint    alkalinity    are    determined    simultaneously. 

NSTRUf«:NTATIONl 

Automated    modular    continual    flow    conductivity    system  corvr is  Ing    sampler,    water 
ath,    conductivity    meter    with   plus    cell    with    microcomputer    control    and    data 
rocess Ing , 

EPORTINGt 

Maximum   Significant    FIgurest    3  Calculated    U  valuei     1»  T   valuei    5 

ONTROLS I 

Calibration  i  LTBL  plus  3  standards,  eg,  QCA 

Drift        :  In  run  standards  throughout  the  run,  diluted  tap  water  < 50X  V/V) 

ODIFICATIONS: 

14/03/96  -WATS  workstation  was  introduced.   This  system  was  designed  to 
etermine  pH,  conductivity  and  total  fixed  endpoint  alkalinity;  It  is 
icrocomputer  controlled  and  has  direct  computer  <DCI>  capabilities. 
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COMKJCTIVITY 
QUALITY   CONTROL    DATA    FROM    11/03/66    TO    31/18/66 


Labi    Titration 


Analytical    Rang* i      9   to    8600      uS/cm 


CALIBRATION 

COKTI^OL  1 

Number 

Expected 

Aw .Concn 

Au .61as 

8tandard(  1> 

o^ 

Data 

Concn 
1413 

Measured 
1408 

Devlat Ion 

a 

83 

-4 

7,5 

b 

83 

718 

716 

-B 

3,4 

a+b 

83 

8131 

81SS 

-B 

8.8 

a-b 

83 

699 

693 

-B 

6.3 

c 

83 

718.0 

715.9 

-2 

1 

3,36 

d 

83 

147.0 

146.9 

1 

9 

1.31 

c+d 

83 

869. 0 

664.6 

-0, 

8 

4.  13 

c-d 

83 

571  .0 

567,0 

-4 

0 

3,04 

5.d.<AB>i       Su<within    run>i 
s.d.<CD>i       Sw(Mlthin    run>i 


4.5         8(betyeen    runs>> 
8.15        SCbctNcen    runs>i 


9 . 6   S/8w I    1,31 
8.58   S/Shi   1,19 


On  any  given  day  the  calibration  Is  accepted  If  the  values  obtained  lit  within 
the  ranges  I 

8041  to  8881  for  A*B 

635  to   755  -for  A-B 

838.0  to   888.0  for  C+D 

953.0  to   5B9.0  for  C-D 

DUPLICATE8I 


Number 

of 

Sample 

Mean(8> 

Coefficient 

Data  Pairs 

Concn 

Span 

s.d. 
0.68 

of 

var  .<X> 

6 

0 

0  - 

90.0 

8.8 

B8 

50 

- 

800 

1.6 

1.2 

69 

800 

- 

900 

B.l 

0.6 

93 

500 

- 

1000 

3.4 

0.9 

18 

1000 

- 

2000 

8.  1 

0.6 

I8S 

Overal 1 

3.9 

N/'A 

STANDARD  DEVIATION  <».dupl>l     1.60 


U  valuei  1 


T  value! 


OTHER  CHECKS! 


Cel 1    Const 


Number 
of    Data 

O 


Data 
Mftan 

N/A 


Standard^ 1 > 
Dev  iat  ion 

N/A 
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QUALITY   CONTROL   GRAPHS 

CONDUCTIVITY  (US/CM) 


FROM:  14/03/86 
TO:  31/12/B6 


2191 


2131 


2071 


892.0 


+  CL      735 


^Tm/^VHf 


699 


QUALITY  CONTROL  SAMPLE  A+B 


869.0 


838.0 


-  CL      669 


+  CL     989.0 


+  CL 


QUALITY  CONTROL  SAMPLE  A-B 


571.0 


-  CL     SS3-0 


-  CL 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C+0 


QUALITY  CONTROL  SAMPLE  C-O 


—  EXPECTED  VALUE 

CONTROL  LIMIT    (CL) 

^     DATA   >    19X  OUTSIDE  CL 


0-2X 


0-20S  F.9. 


4-6X  '>  6%  '    0-2|l  '2-4X  '  4-6X  '> 


6% 


rlOOX 


20-90X  F.3. 


0-2X     2-4X  '  4-6X  '  >  6X 
90-lOOX  F.3. 


•90 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE    (F.S.J:       2000  US/CM 
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**» 


TOTAL  COPPER  -  SOIL 


♦  *« 


IDENTIFICATION: 

Laboratory  i  Dorset 

LIS  Test  Name  Code i  CUUT 

Work  Stat  ion  Code  t  DOHMTE 

Method  Code         :  SSIAAI 

Sample  Type/Matr  ix  t  So  i  1 


Soils 


Method  Introduced!  01/06/80 
Unit*  I  uq/g  as  Cu 

Unit  Code  i  0738S8 

Supervisor        i  ft,  Ntary 


sampling: 
Quantity  Required:  i  g  <dry  < 150  urn). 
Container  i  01  ass  vial 

SAMPLE  PREPARATION! 
Air  dried  and  ground  to  < 150  um. 

ANALYTICAL  PROCEDUREi 

A  D.500  3  sample  <air  dried  and  grounded)  plus  7  mL  nitric  acid  and  2  rri. 
perchloric  acid  are  heated  at  125  C  for  2  hours.  The  t«nw>er*ture  is  increased 
to  175  C  and  heating  continues  until  1  mL  of  liquid  remains.  The  cooled  san«>l 
is  diluted  to  25  mL  with  delonized  water,  allowed  to  settle  and  decanted.  The 
supernatant  is  analyzed  for  Cu  by  AAS  at  324.8  nm  using  an  air -acetylene  flame 
Approximate  absorbance»  0,3  at  the  full  scale  value. 
Lead,    nicKel    and    zinc    are    determined    simultaneously, 

INSTRUMENTATION! 

Varian  AA1275  with  programmable  sample  changer  and  Oilson  Minipuls  II  puny> 
Balance  accurate  to  0.001  g 


REPORTING! 
Maximum  Significant  Figures!  2 

CALIBRATION! 
BL  plus  5  standards 


Calculated  U  valuei  0,5* 


T  value i  2.5 


CONTROLS! 
Calibration  »  Three  long  term  soli  samples  representing  different  soil  types, 

2  method  blanKs,  round  robin  C8SC  sanples. 
Drift         :  1  standard  <  10OX  F.S.)  every  10  sair^les 

MODIFICATIONS! 
01/01/83  -Hot  block  temperature  increased  from  160  C  to  175  C 
06/01/86  -Samples  analyzed  on  Varian  1275AAS  <replacing  PerK in  Elmer  5000) 

notes: 

As  silicate  matrix  is  not  destroyed,  this  method  does  not  yield  the  "total* 
amount  of  the  trace  metal  . 
Values  for  recover ies  are  unknown --average  value  used. 
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TOTftL  COPPER  -  SOIL 

QUALITY  CONTROL  DftTft  FROM  22/08/86  TO  85/03/88 


L«bi    Dorset    So  Us 


Analytical    Range i      8.5   to    25.0   ug/g    as    Cu 


CALIBRATION 

COKTROLI 

Number 

Expected 

Av .Concn 

Av .Bias 

Standard< 1 > 

1 

of 

Data 

Concn 

Measured 
N/A 

N/A 

Oev  iat  ion 

a 

e 

18 

8 

N/A 

b 

1 

e 

6 

3 

N/A 

N/A 

N/A 

a+b 

1 

0 

25 

0 

N/A 

N/A 

N/A 

a-b 

t 

e 

12 

5 

N/A 

N/A 

N/A 

s.d,<AB)i       Sw<wlthln    run)i         N/A  S<betuecn    runs  >  i         N/A  S/Su » 


N/A 


On  any  given  day  the  calibration  is  accepted  if  the  values  obtained  lie  Hlthin 
the  ranges  t 

21,3   to    28.7  for  A+B 
10.0   to    15.0  for  A-B 

RECOVERlESi  Number       Expected       Av.Conc.      StandardCI) 

of  Data       Concn         Measured       Deviation 


•^1   '         6  13.7  18.8  0.48 

•^2   I        6  15. e  14,8  0.47 

»"3   *        B  14.4  14.6  1  .06 

DUPLICATES!    Number  of  Sample  Mean<8)  Coefficient 

Data  Pairs  Concn  Span  s.d.  of  var.OI) 


1                            0,0    -  5.0                 N/A  N/A 

8                            5,0    -  12.5            0.54  7.  1 

B                            12.5    -  25.0             0.63  4.0 

15                                    Overall  0.56  N/A 

STANDARD    DEVIATION  <s,dupl>i          0.54  U  valuei    0,5  T   value!       2.5 

OTHER    CHECKSi                                           Number  Data  Standard<l> 

of    Data  Mean  Deviation 


Digested    BlanK  t  6  0,5  0.41 
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QUALITY   CONTROL   GRAPHS 

TOTAL  COPPER  -  SOIL  (UG/S  AS  CU) 


FROM:  2S/08/B6 
TO:  05/09/86 


28.7 


25.0 


21.3 


+  CL      13.0 


12.5 


-  CL     10.0 


QUALITY  CONTROL  SAMPLE  A+B 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A-fl 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 


16.4 


13.7 


11.0 


17.3 


14.4 


11. 5t 

RECOVERY  SAMPLE  Rl  RECOVERY  SAMPLE  H3 

H     DATA  >  ISX  OUTSIDE  CL 


lOOX 


0-2X  2-4X  4-6X  >  6X 
0-20X  F.S. 


0-2X 


2-4X  4-6X  >  6X 
20-50X  F.S. 


rlOOX 


-50 


0-2X  2-4X  4-6X  >  6X 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF. 3.):   25  UG/6  AS  CU 
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««* 


FLUORIDE 


««* 


[DENTlFICftTIONi 
Labora'tor*'  t 

LIS  Test  ^4a^^e  Code  t 
WorK  Station  Code  t 
Method    Code  i 

Sample    Type/Matrlx« 


Colour  imetry 
FFIDUR 
UF  N03 
003AC5 


Method    Introductdi    Before     '74 
Units  I    mg/L   as    F 

Unit    Code  i    064609 

5up«rvl»or  i    M.    Rawlings 


Domestic    Waters,    Surface    Waters,    Leachates,    Effluents 


ifthfLINS: 

Quantity    Requiredi    50    mL 
Container  i    Glass    or    plastic    < pol ystyrene  ) 

»NftLYTICftL    PROCEDURE  I 

Using    an    automated    flow    system  the    sample    Is    distilled    In   the    presence    of 
ulphuric    acid    at    160   C;    the    distillate    is    then    reacted    (in    an    acetic 

icid-acetate    buffer    media>    with    Alizarin    Fluorine    Blue    and    lanthanum  nltrati 
orm   a   ternary    Alizarin    Blue-1  anthan  Ide-f  1  uor  Ide    corvlex. 

approximate    absorbancei    0.6    at    the    full    scale    level 

;  NSTRUf^NTAT  I  ON  t 

Modular    continuous    flow    colour imetr ic    system  plus    a    distillation    module. 
:olour imetr ic    measurement    Is    through    a   3,0   cm   light    path    at    630   nm. 


to 


(EPORTINGi 
Maximum  Significant  Figuresi  3     Calculated  W  valuei  0.01 

CALIBRATION! 

BL  plus  1  standard  in  duplicate 

:ONTROLSt 

Calibration  i  £  standards,  eg,  QCA 

Drift        1  BL  9!V9ry    10  samples;  8  standards  mvmry    80  sanples 

JOTESi 
1685  -WFF  dropped  and  all  samples  nou  routed  to  UFN03. 


T  valuei  0.05 
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FLUORIDE 

QUALITY    COr^ROL    DATA    FROM    83/01/86    TO    31/1S/86 


Lab!    Colour  ime-try 

CALIBRATION  COI^TTROL  i 

Number 
of    Data 


a 

b 
a+b 
a-b     i 


120 
120 

120 
120 


s.d.CAB)!       5u<uithiin    run>i 


Expected 

Concn 

1  .50 
0.30 
1.80 
1.20 

0.018 


Analytical  Rangei  0.05  to  2,00  mg/L  as  F 


Av .Concn 
Measured 

1.51 
e.31 
1.83 
1.20 

S<  betyeen    runsX 


Av .Bias 


0.01 
0.01 
0.03 
0.00 


Standard<  1 ) 
Dev  iat  ion 

0.026 
0.012 
0.032 
0.025 


0.020   S/Su t    1 . 15 


On    any    given    day    the    calibration     is    accepted     if    the    values    obtained    lie    uithin 
the    ranges  t 

1.71       to  1.89forA+B 

1  .  14       to  1.26    for    A-B 


DUPLICATES! 


N\.t  mb  e  r    of 
Data    Pairs 

228 

37 

25 

31 

319 


Samp  1 e 
Concn  Span 


0.00  - 

0.20  - 

0.50  - 

1.00  - 


0.20 
0.50 
1  .00 
2.00 


STANDARD    DEVIATION   <s.dupl)i 


Overal 1 
0.010 


Mean<2) 
s.d. 

0.010 
0.OM 
0.014 
0.021 

0.013 

U  value!    0.01 


Coef f  ic  ient 
of    var.</.) 

11.4 
4.6 
1  .8 
1  .7 
N/A 


T   value  t    0.05 
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QUALITY   CONTROL   GRAPHS 

FLUORIDE    (MG/L  AS  F) 


FROM:    03/01/86 
TO:    31/12/86 


1.14 


lOOX-1 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  tCL) 

•I  DATA  >  15%  OUTSIDE  CL 


0-2%  2-4%  4-6%  >  6% 


0-20%  F.3. 


0-2%  2-4%  4-6%  >  6% 
20-50%  F.3. 


-+  CL 


-  CL 


+  CL 


-  CL 


rlOO% 


0-2%  2-4%  4-6%  >  6% 
50-100%  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.I:   2  MB/L  AS  F 
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»»«   FLUORIDE   *»« 


IDENTIFICATION! 
Laboratory  t 

LIS  Test  Name  Code: 
WorK  Station  Code  ( 
Method  Code  : 
Sample  Type/Matrix* 


Dorset 
FFIDUR 
DOSPF 

eieiftiE 


So  11  s 


Method  Introduced!  01/03/78 

Units  I  U9/L  as  F 

Unit  Code  i  063809 

Supervisor        »  A.  Neary 


Precipitation/  LaKes ,  and  Streams 


SAMPLING  J 
Quantity  Required!  50  mL 
Container  i  Polystrenc 

ANALYTICAL  PROCEDUREI 

Fluoride  is  determined  via  an  automated  flow  system  for  which  the  detector  is  a 
specific  ion  electrode;  prior  to  measurement  the  sample  Is  mixed  yith  a  high 
ionic  strength  buffer  containing;  sod ium  c  itrate  ,  dlsodium 

ethyl enedi am inetetraacet ate  <  EDTA) ,  phosphoric  acid,  and  sufficient  sodium 
hydroxide  to  obtain  pH  6.7. 

instrumentation: 
Automated  modular  continuous  flow  ion  specific  electrode  system. 

REPORTINGi 
Maximitm  Significant  Figuresi  3      Calculated  \4   value:  0,2       t  value:  i 

CALIBRATION! 
Bl  plus  7  standards 

CONTROLS : 
Calibration  :  2  standards,  eg,  OCA 
Drift         :  BL  plus  1  standard  in  duplicate 

Interference:  Combined  flouride  and  aluminum  standard  confirms  that  aluminum 
is  not  an  Interference. 

modifications: 

01/03/82  -The  above  procedure  is  not  described  in  HAMES,  but  a  copy  of  the 
development  report  Is  available  on  request.   The  manual  procedure  In  HAMES  for 
the  determination  of  fluoride  by  specific  Ion  electrode  is  similar. 

notes: 
At  the  present  time  this  procedure  is  restricted  to  special  projects. 
Values  for  recover ies  are  based  upon  the  average  recovery  value  obtained. 
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FLUORIDE 

QUftLITY    CONTROL    DATft    FROM   38/01/86    TO    23/12/86 

Labi    Dorset    Soils  Analytical    Range*        1    to     100.8    ug/L    as    F 


CALIBRATION 

COMTROLi 

Number 

Expected 

Av .Concn 

Av, 

3ias 

8tandard< 1> 

1 

o-f 

Data 

Concn 

^1easured 

Oev 

Lat  ion 

a 

8] 

48 

.0 

47 

,9 

-0 

.  1 

0 

8S 

b 

1 

81 

24 

.0 

23 

.6 

-0 

.4 

0 

77 

a+b 

1 

81 

72 

0 

71 

5 

-0 

5 

1 

48 

a-b 

t 

81 

24 

0 

24 

3 

0 

3 

0 

80 

s.d.<AB>i       Su<uithln    run):  0.64  S<bctue«n    pun»>i  0.86         5/Sh i        1.36 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    within 
the    ranges t 


64.5      to  78.5    for    A+B 

18,0       to         29,0    for    A-B 


DUPLICATES! 


Number 

of 

Sample 

Mean(2> 

Coe 

ff  Icient 

Data   Pairs 

Concn    Span 

s  .d . 
0.42 

of 

var  .(v.) 

29 

0.0    -            20.0 

4.8 

130 

20.0    -            50.0 

0,85 

e.a 

68 

S0 , 0    -           1 00  , 0 

1,  15 

t.8 

227 

Overal 1 

0.81 

N/ft 

STANDARD    DEVIATION  <s.dupl>i  8.42  U  valuei    0,2  T  valuei 

OTHER   CHECKSi  Nurt>er  Data  StandardC 1) 

o*    D***  M««n  Deviation 


Al     Interference  i  73 


60 . 1  1 . 02 
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QUALITY   CONTROL   GRAPHS 

FLUORIDE  (UG/L  AS  F) 


FROM:  01/01/86 
TO:  23/12/86 


79.5 


72.0 


64.5 


29.0 


24.0 


"•°U 


lOOX-1 


QUALITY  CONTROL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-fl 

EXPECTED  VALUE 

CONTROL  LIMIT  ICL) 

*   DATA  >  15X  OUTSIDE  CL 


ZZZ 


0-2X   2-4X  4-6X  >  6X 
0-20X  F.S. 


+  CL 


-  CL 


+  CL 


-  CL 


rlODX 


0-2X  2-4X  4-6X  >  6X 
20-50X  F.S. 


0-2X  2-4X  4-6X  >  6X 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   100  UG/L  AS  F 
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**» 


IRON    -    SOIL    (Xdl> 


*«* 


DENTIFICftTIONi 
Laboratory  i 

LIS  Test  Name  Code  i 
UlorK  Station  Code  i 
Method    Code  i 

Sample    Type /Mat  r  ix  » 


Dorset    Soils 
FEED  I 
DOhtTD  I 

Soil 


Method     Introduced  I  01/06/80 

Units  I  'A  by    ue  ight    Fe 

Unit    Code  i  070626 

Supervisor  i  A.    Neary 


iftMPLINGi 

Quantity    Requiredi    0.5    9    <dry    < 150    urn). 
Container  1    Glass    vial 

iftMPLE    PREPARATION! 

Air    dried    and    groung    to    <  150   urn. 

iNALYTICAL    PROCEDURE! 

Iron    is    extracted    from  a   0.25   g    soil    sample    using    sodium  citrate,    sodium 
icarbonate    and    sodium  dithionite    at    80   C   (procedure    is    repeated    tuicc).       The 
ample    is    washed    twice    and    its    washings    and    extracts    are    conrt>ined    and    diluted    to 

10    mL   with    deionized    water.       The    final    solution     is    analyzed    by    AAS    at    248.3    nm 
ith    an    air -acetylene    flame . 

ipproxtmate    absorbancet    0.3   at    the    full    scale    level. 

tluminum    is    determined    simultaneously. 

NSTRUMENTATIONI 

Varian  AA1275  with  programmable  sample  changer  and  Gilson  Minipuls  II  pun*> 

Balance  accurate  to  O.OOl  9 


EPORTINGi 

Maximum   Significant    Figures!    3 


Calculated    UJ   valuet    0.02* 


T  value  1  O. 1 


ALIBRATIONi 

BL  plus  5  standards 

ONTROLS  I 

Calibration    i    Three    soil    samples    representing    different    soil    types;    2   method 

blanKs;    round    robin    CSSC    samples 
Drift  I     1    standard    <  lOO/^   F.S.>    ^\tmry     10    sanv>les 

ODIFICATIONSt 

01/06/86    -Varian    AA1275    replaces    PerK in    Elmer    403 

OTESs 

Values  for  rcoveries  are  unKnoun--average  value  used. 
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IRON   -   80IL   <Xdl> 
QUALITY   CONTROL    OftTH    FROM    14/11/86    TO    31/12/86 


Lab  I    Dorset    So  ils 


Analytical    Rangei    0,1    to    S.eo   'A   as    Fc 


CALIBRATION 

CONTROL 1 

Number 

E)(pected 

Aw .Concn 

Av.Bi 

as 

Standard< 1) 

of 

Data 

Concn 
1  .50 

Measured 
N/A 

Dcv  iat  Ion 

a       I 

e 

N/A 

N/A 

b      1 

e 

0.50 

N/A 

N/A 

N/A 

a+b     \ 

e 

a.  00 

N/A 

N/A 

N/A 

a-b     » 

e 

1.00 

N/A 

N/A 

N/A 

s.d.CABX       Su<withln    run>i 


N/A 


8<betueen    runsX 


N/A 


8/8yi 


N/A 


On  any  given  day  the  calibration  is  accepted  If  the  values  obtained  lie  Mlthin 
the  ranges i 

1  .85   to    2. 15  for  A+B 

O.SO   to    1. 10  for  A-B 


RECOVER 1E8 I 


DUPLICATE8I 


Number 

Expected 

Av .Cone . 

5tandard( 1 > 

1 

of    Data 
11 

Concn 

Measured 
1  .  14 

Dev Iat  ion 

r  1 

1.  18 

0.048 

r2 

1 

11 

1.06 

1.00 

0.  101 

r3 

t 

11 

0.83 

0.80 

0.056 

lumber 

of 

Sampl  e 

MeanC2> 

Coeff  Ic  lent 

Data    P 

a  irs 

Doncn    Span 

s.d. 

of    var.<>;> 

6 

0 

.00    -            0.40 

0,023 

6,7 

£S 

0 

.40    -             1.00 

0.034 

5.5 

14 

1 

.00    -             2,00 

0.042 

3.5 

42 

Overal 1 

0.036 

N/A 

STAhDARD   DEVIATION  Cs.dupDl  0.034 


U  valu«l    0,02 


T  valufti    0, 1 


OTHER    CHECKS I 


Digested    BlanK 


Number 
of    Data 

1 1 


Data 
Mean 

0.00 


Standard<  1> 
Dev  iat  Ion 

0.000 
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QUALITY   CONTROL   GRAPHS 

IRON  -  SOIL  (XDI)  (X  AS  FE} 


FBOWt  14/11/86 
TO:  31/12/68 


2.15 


+  CL 


1.10 


2.00 


1.00 


1.85 


QUALITY  CONTROL  SAMPLE  A+B 


-  CL     .00 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A-B 


EXPeCTED  VALUE 
CONTROL  LIMIT  (CL) 


1.43 


1.10 


.99 


1.12 


.93 


.74 

RECOVERY  SAMPLE  HI  RECOVERY  SAMPLE  R3 

**  DATA  >  IBX  OUTSIDE  CL 


lOOX-i 


rlOOX 


0-2X  2-4X  4-6X  >  B%       0-2X  2-4%  4-6X  >  8X   0-2X  2-4X  4-eX  >  6% 
0-20X  F.S.  20-BOX  F.S.  BO-IOOX  F.3. 

CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF.S.):   2  X  A3  FE 


-90 
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»»»    IRON  -  SOIL  <Xpy)    ««» 


IDENTlFICATIONt 

Laboratory  :  Dorset  Soils 

LIS  Test  Name  Code:  FEEPY 

WorK  Station  Code  J  DOMETAL>^ 

Method  Code         :  703Aft5 

Sample  Type/Matrixi  Soil 


Method  Introduced!  01/0B/80 


Units 
Unit  Code 
Superv  isor 


I  'A   by  weight  Fe 
I  070686 
1  A.  Neary 


SA^PLING: 
Quantity  Requlredi  0.6  g  <dry  < 150  urn). 
Container  :  Glass  vials 

SAMPLE  preparation: 
Air  dried  and  ground  to  < 150  urn. 

ANALYTICAL  PROCEDURE! 

A  0.300  9  quantity  of  sample  plus  30  mL  of  0.1  M  sodium  pyrophosphate  is 
agitated  overnight  in  a  centrifuge  tube.   Samples  are  centrlfuged  at  20,000  rpm 
for  10  minutes  and  the  supernatant  is  analyzed  by  AAS  at  248.3  nm  Mith  an 
air-acetylene  fl ame . 

Approximate  absorbance*  0,3  at  the  full  scale  level. 
Aluminum  and  manganese  may  be  determined  simultaneously. 

I NSTRUMENTAT I ON: 
Varian  AA1275  with  programmable  sample  changer  and  Gilson  Minipuls  II  pufr»> 
Balance  accurate  to  0 .001  9 


Calculated  U  value!  0.00S 


T  value i  0.025 


REPORTING! 
Maximum  Significant  Figures:  3 

CALIBRATION: 
BL  plus  5  standards 

CONTROLS! 
Cal  ibrat  ion  :  Three  soi  1  samples  represent Ing  different  soil  types;  2  method 

blanKs;  round  robin  CSSC  samples 
Drift         :  1  standard  <  100X  F.S.)  ^\>^ry     10  san*>les 

MODIFICATIONS: 
Ol/eS/SS  -Varian  AA1275  replaces  PerKin  Elmer  403 

NOTES : 
Values  for  recoveries  are  unKnown - -aver  age  value  used. 
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IRON    -    SOIL   <Xpy> 

QUALITY    CONTROL    DATft    FROM    11/09/B6    TO    26/08/86 


^ab :    Dorset    Soils 


Analy-tlcal    Ran9«  >    0.023   to    1.00   'A  as    F« 


CflLIBRftTION 

COhfTKOL  1 

Number 

Expected 

ftv .Concn 

Av.Bi 

as 

StandardC  1> 

of 

Data 

Concn 
0.75 

Measured 
K/ft 

Dev lat  ion 

a       1 

0 

N/A 

N/ft 

b      1 

e 

0.25 

w/is 

N/ft 

N/ft 

a+b    1 

0 

1  .00 

N/ft 

N/ft 

N/ft 

a-b    1 

e 

0.50 

N/H 

N/ft 

N/ft 

».d.<ftB>i       6u<ulthin    pun>i 


N/A 


S<  between  runs > i 


N/A 


S/Swi 


N/ft 


On  any  given  day  the  calibration  is  accepted  if  the  values  obtained  lie  Hithin 
the  ranges i 

0.82   to    1 .07  for  ft+B 

0.45   to    0.55  for  A-B 


RECOVERIES! 


DUPLICATES! 


Number 

Expected 

Av .Cone . 

5tandard< 1 > 

1 

of    Data 
8 

Concn 

Measured 
0.55 

Dev  lat  ion 

r  1 

0.58 

0.015 

rS 

1 

e 

0.26 

0.28 

0.041 

r3 

1 

8 

0.67 

0.61 

0.064 

Number 

of 

Samp  1 e 

Mean<2> 

Coeff  Ic  ient 

Data    P 

a  irs 

Concn    Span 

s.d. 

0.008 

of    var.(>C> 

S6 

0 

.00    -             0.20 

7.4 

e 

0 

.20    -             0.50 

0.010 

3.2 

7 

0 

.50    -              1.00 

0.020 

2.6 

31 

Overal 1 

0.O12 

N/A 

STANDARD  DEVIATION  <s.dupl>i 


0.008 


U  valuei  0.005 


T  value ■  0.025 


OTHER  CHECKS I 


Digested  BlanK 


Number 
of  Data 

8 


Data 
Mean 

0.00 


StandardC I> 
Dev  iat  ion 

0.000 
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QUALITY  CONTROL  GRAPHS 

IRON  -  SOIL    (XPY)     (X  AS  FE) 


from:   ii/09/Be 

to:    26/09/86 


1.07 


+  CL 


.55 


1.00 


.60 


,92 


QUALITY  corrrnoL  sample  a+b 


-  CL 


.45 


+  CL 


-  CL 


QUALITY  COraHOL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  (CU 


.70 


.BO 


.SB 


,67 


.46  .84'^ 

RECOVERY  SAMPLE  Ri  RECOVERY  SAMPLE  R3 

)»  DATA  >  ISX  OUTSIDE  CL 


iOOi; 


o-ax 


2*-4X     4-6X     >  6X 

0-20%  P.S. 


0-2X   2-4X   4-ex   >  ex 

20-50X  F.S. 


rtOOX 


0-2X     2~4X     4-BX     >  6X 
BO-IOOX  F.S. 


-BO 


CONCENTRATION  DIFFERENCE  BETKEEN  DUPLICATES 
FULL  SCALE  VALUE  IF.SJ:   1  X  AS  FE 
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**»  TOTAL    LEAD    -    SOIL 


««» 


lOEhTTIFICATIONi 
Laboratory  i 

LIS  Test  Name  Code t 
WorK  Stat  ion  Code  i 
Method    Code  i 

Sample    Type/Matrixi 

Sft^PLING: 
Quant  ity    Required  t 
Container  i 


Dorset    So  U s 

PBUT 

DOHMTE 

53  mm 

Soli 


Method    Introduced 
Units 
Unit    Cod* 
Superv  isor 


1    9    a  dry    < ISO   um>. 
Glass    vial 


I  ei/06/Be 

<    uq/g    as    Pb 
I    07368B 
1    A.    Neary 


SAhfLE    PREPARftTIONi 
Air    dried    and    ground    to    < 138   um. 

ANALYTICAL    PROCEDURE t 

A   0.500   3    sample    <alr    dried    and    grounded)   plus    7   ni.   nitric    acid    and    S    mL 
perchloric    acid    are    heated    at    123   C   for    2   hours.       The    temperature    is    increased 
to    175   C    and    heating    continues    until     I    mL   of    liquid    remains.       The    cooled    sample 
Is    diluted    to   23   mL   with    deionlzed    water,    allowed    to    settle    and    decanted.       The 
supernatant     Is    analyzed    for    Pb    by    AAS   at    217.0   nm  using    an    air-acetylene    flame. 
Approximate    absorbancei      0,1    at    the    full    scale    level. 
Copper,    nicKel     and    zinc    are    determined    simultaneously. 

INSTRUMENTATION! 

Varian    AA1275   with   programmable    sample    changer    and    Gilson    Minlpuls    II    pur«> 
Balance    accurate    to    0.001    g 


REPORTING: 
Maximiim   Significant    Figuresi    2 

CALIBRATION! 
BL    plus    5    standards 


Calculated   U  valuet    2 


T  valuei  tO 


CONTROLS  t 
Cal  Ibrat  ion 

Drift 


Three    long    term  soil    samples    representing    different    soil    types, 
2   method    blanKs,    round    robin    CSSC   sanv>les. 
J    standard    <  leay.   F.S.>    every    10   san«>Ies 


MODIFICATIONS! 
01/01/83    -Hot    blocK    temperature     Increased    from    160    C    to     175    C 
06/01/86    -Samples    analyzed    on    Varian     1273AAS    <replacing    PerK in    Elmer    5000) 

NOTES! 

As  silicate  matrix  is  not  destroyed,  this  method  does  not  yield  the  "total" 
amount  of  the  trace  nnetal  . 
Values  for  recoveries  are  unKnown--average  value  is  used. 
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TOTftL  LEAD  -  SOIL 

QUftLITY  CONTROL  DATA  FROM  £2/08/86  TO  31/12/86 


Lab :  Dorset  So  ils 


Analytical  Range t   lo  to  100.0  ug/g  as  Pb 


CALIBRATION 

COMTKOL 1 

timber 

Expected 

Av .Concn 

Av  .Bi 

as 

Standard<  1  > 

of 

Data 

Concn 
150.0 

Measured 
N/A 

Oev  lat  ion 

a       t 

0 

N/ft 

K/A 

b       1 

0 

90.0 

N/A 

N/A 

N/A 

a4-b     1 

0 

200.0 

K/A 

N/A 

N/A 

a-b     1 

0 

100.0 

N/A 

N/A 

N/A 

s.d.<AB>i   8w<uithin  run>i 


H/Pi 


S<  between    runs>i 


N/A 


5/Sui 


N/A 


On    any    given    day    the    calibration    is    accepted    If    the    values    obtained    lie    uithin 
the    ranges  t 

185,0       to       215.0    for    A+B 
90,0      to       1 10,0    for    A-B 


RECOVER I ESI 


DUPLICATES! 


Number 

Expected 

Av .Cone , 

5tandard< 1 

i 

Df    Data 

6 

Concn 

Measured 
3.1 

Oev  iat  ion 

r  1 

6,0 

0.64 

r2 

1 

6 

13.8 

8.3 

0,99 

r3 

t 

6 

23.0 

19.5 

1.39 

Number 

of 

Sample 

Mean<2> 

Coef f  ic  lent 

Data   P 

airs 

Concn    Span 

s.d. 

of    var.<y.> 

13 

0 

0    -            50.0 

2.08 

16.4 

1 

50 

0    -          100,0 

N/A 

N/A 

0 

100 

0    -           100.0 

N/A 

N/A 

14 

Overal 1 

2.04 

N/A 

STANDARD  DEVIATION  (s.dupOi    2.06 


U   valuei  2 


T  valuei   10 


OTHER  CHECKS I 


Number 
of  Data 


Data 
Mean 


Standard< 1 > 
Dev  iat  ion 


Digested    BlanK 


1.  1 


1.22 
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QUALITY  CONTROL  GRAPHS 

TOTAL  LEAD  -  SOIL    (US/G  AS  PB) 


FROM:  as/oe/66 

TO:  31/12/86 


215.0 


200.0 


1B5.0 


+  CL     110.0 


100.0 


-  CL    90.0 


QUALITY  CONTROL  SAMPLE  A+B 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 
CONTROL  LIMIT  (CLJ 


12.0 


6.0 


34.6 


23.0 


0-0  11. a 

RECOVERY  SAMPLE  Rl  RECOVERY  SAMPLE  R3 

»f  DATA  >  13%  OUTSIDE  CL 

V  ^  /\  rioox 


lOOXn 


o-a% 


'   I  '       I 

2-4%  4-6%  >  6%   0-2%  2-4%  4-6%  >  6% 
0-20%  F.3.  20-60%  F.S. 


-80 


0-aX  '  2-4%  ' 4-6%  '  >  6%  ' 
60-100%  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.3.):   200  U0/Q  AS  PB 
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»««      LEAD       *«« 


LaKes,    and 


Method    In-troduc«di  01/03/66 

Units  I  U9/U    as    Pb 

Un  it    Code  i  063862 

Superul»or  i  p.    Tomass in  1 

Prec  ipitation 


IDENTIFICftTIONi 
Labor  at  or  >'  i    Dorset 

LIS    Test    Name    Code*    POUT 
WorK    Station    Code     :    DOflSV 
Method    Code  i    OOlPPa 

Sample    Type/Matrlxi    Streams 

SflhFLINGt 
Quantity    Re*iuired»     JBO    mL 

Container  i    see    mL ,    acid    washed    Nalgene    polypropylene    container,    bagged 

in  a  c 1 ean  room 

ANALYTICAL  PROCEDURE » 

Samples  are  acidified  to  e,^y.   using  Seastar  nitric  acid  in  a  clean  room. 
Oxygen  is  remov^ed  by  nitrogen  gat  and  samples  are  analyzed  using  anodic 
stripping  voltammetry  on  a  hanging  mercury  drop  electrode.   Change  in  current 
when  lead  Is  stripped  from  mercury  drop  is  proportional  to  concentration. 

INSTRUMENTATION! 
EG  &  G  (Princeton  Applied  Research)  Model  384  Analyzer  with  Model  303  Hanging 
danger.      ^>**''°'*«  ^tand  or  Metrohm  646  VA  Processor  with  Model  675  VA  lair^l. 


REPORTING* 
Maximum  Significant  Figures!  3      Calculated  U  value!  0.1»« 

CALI8RATI0N! 
Bl  plus  3  standards  daily 

CONTROLS ! 
Calibration!  LTB  plus  a  standards,  eg,  QCA 
Duplicate   :  End  of  ^s^^ry    run  <  approx .  every  15  sarrf>les> 


T  value i  0.9 
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LEAD    -    TOTftL 

QUALITY    CONTROL    DATA    FROM    07/01/86    TO    31/12/86 

Lab:    Dorset  Analytical    Ransei    0.5    to    2.00   ug/L    a*    Pb 


CALIBRATION 

CONTROL! 

Nu  mb  e  r 

Expected 

Av 

.Concn 

Av .Bias 

StandardC  1 > 

of 

Data 

Concn 
1 .60 

hteasured 

-0.22 

Dev  iat  ion 

a       1 

99 

1.38 

0.348 

b       1 

99 

0.40 

0.43 

0.03 

0.  145 

a+b    I 

99 

E.00 

1  .81 

-0.  19 

0.396 

a-b    t 

93 

1  .20 

0.86 

-0.24 

0.358 

ft.d.<AB>t       Sw<within    run)i  0.253         S<betueen    runs  )  i  0.267       S/Su i        1.05 

On    any    given    day    the    calibration     is    accepted     1+    the    values    obtained    lie    within 
the    ranges  : 

1.10      to         2.30    for    A+B 
0.60       to  1,80    for    A-B 

DUPLICATES! 


hKimber 

of 

Sample 

Mean<2) 

Coef f  ic  ient 

Data   Pairs 

Concn 

Span 

s.d. 

0.000 

of    var.<X^ 

11 

0.00    - 

0.  10 

M/A 

S 

0.  10    - 

0.20 

0.  198 

144. c. 

3 

0.20    - 

0.50 

0.27'1 

85  .  7 

e 

0.50     - 

1  ,00 

0.208 

29.0 

14 

I  .00    - 

2.Q0 

0.234 

16.0 

38 

Over 

al 

0.  193 

N/A 

STArCJARD    DEVIATION   (s.dupl)  I  0.000  W  value*    0.1  Tv«Iu«i    0.5 

OTHER    CHECKSi  hktmber  Data  Standard<l> 

of    Data  ^tean  Deviation 


Long    Term  BlanK  *  99  0.06  0,125 
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QUALITY   CONTROL   GRAPHS 

LEAD  -  TOTAL  (UG/L  A3  PB) 


FROM:  07/0 1/BB 
TO:  31/12/88 


2.90 


2.00 


1.10 


l.BO 


1.20 


.80 


QUALITY  CONTROL  SAMPLE  A-B 


—  EXPECTED  VALUE 

CONTROL  LIMIT  (CLJ 

»*  DATA  >  15%  OUTSIDE  CL 


+  CL 


-  CL 


+  CL 


-  CL 


lOOX-i 


0-2% 


rlOOX 


AYZ2^ 


mM 


2-4X  4-6X  >  6X   0-2X  2-4X  4-6X  >  6X 
0-20X  F.3.  20-flOX  F.S. 


0-2X  2-4X  4-BX  >  8X 
SO-IOOX  F.S. 


CONCEr^HATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  tF.S.J:   2  Ufi/L  A3  PB 
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***         MAGNESIUM         ««« 

IDENTIFICATION! 

Laboratory  i    Atomic    Absorption         Mtthod    Introduccdi  18/05/79 

LIS   Test    Name    Code  i    MQUR  Units  i  ms/L   as    Mg 

WorK    Station    Code    i    PRAA  Unit    Code  i  064618 

Method    Code  i    OOlCAl  Supervisor  i  F.    Tomasslnl 

Sample    Type/Matrlxi    Precipitation,    Throughfall,    StemfloM 

SAhFLINBl 
Quantity    Required*    9   mL 
Container  i    Polystyrene 

ANALYTICAL    PROCEDUREi 

Samples    are    analysed    by    AAS   at    £85.2   nm  with    an    air-acetylene    flame.    Acidified 
lanthanum  chloride    is    added    as    a   releasing    agant    via    an    automated    sanv>l  ing 
tra  in  * 
Approximate    absorbancei    0.5   at    the    full    scale    level 

INSTRUMENTATION! 

Automated    modular    flOM    injection    atomic    absorption    spectrophotometer    <AAS> 
system 

REPORTING! 
Maximum  Significant    Figures!    3  Current    UJ  valuei    O.0O5»»  T  value!    0.085 

CALIBRATION! 
BL   plus    9   standards  ■/,! 

CONTROLS I 
Calibration    !    2   standards,    eg ,    QCA 
D!*'**  '    BL   9vry    10   samples;    2   standards    mvry    20   sanples. 

MODIFICATIONS! 

17/05/85    -Three    additional    calibration    standards    were    set    up.       Flou    injection 
Introduction    of    sample    was    adopted.      System  uas    further    automated    with    the 
addition    of    Commordore    PET  for    data   capture    and    data   reduction,       8aiiw>le    required 

reduced    to    5   mL. 
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MB0NE5IUM 

QUftLITY   CONTROL    DATA    FROM   06/01/86    TO    £2/12/66 

Lab  t    Atomic    Absorption  Analytical    Ranged    B.02S   to    0,360   rog/L   a»    Mg 


CALIBRATION 

CONTROL  I 

- 

Number 

Expected 

Av 

■Concn 

Av.Bias 

5tandard<  1) 

of 

Data 
66 

Concn 
0.300 

Measured 

0.005 

Deviat Ion 

a   t 

0.309 

0 . 0059 

b   « 

69 

O.0SO 

0.055 

0.005 

0.0056 

a+b  ( 

B9 

e.3S0 

0.360 

0.010 

0 . 0089 

a-b  1 

69 

0.250 

0.250 

-0 . 000 

0.0066 

s.d.<AB)t       Su<uithin    run>t       0.0047  8<  between    runs)*-       0.0056         S/Sy  i        1.18 

On    any    given    day    the    calibration    is    accepted  if    the    values    obtained    lie    Mithin 
the    rangesi 

0,327       to       0.372  for    A+B 

0,235       to       0.E65  for    A-B 

DUPLICATE8I  Number    of  Sample  Mean<2)  Coefficient 

Data   Pairs  Concn    Span  s.d.  of    var.(y.> 


125  0.000    -  0.050  0.0043  22.8 

32  0.050    -         0.100  0,0183  26,5 

21  0.100    -  0,250  0.0151  8.1 

7  0.250    -         0,500  0,0035  1.0 

185  Overall  0.0098  N/A 

STANDARD    DEVIATION  <s.(lupl>  I  0,0043  Uvalusi    0,005  Tv«lu«l    0,029 
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QUALITY   CONTROL   GRAPHS 

MAGNESIUM  (MG/L  AS  MG) 


FROM:  06/01/86 
TO:  22/12/86 


372 


350 


327 


26S 


.250 


.239 


+  CL 


-  CL 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  ICL) 

«   DATA  >  15X  OUTSIDE  CL 


lOOX-i 


0-2X 


VPZTI, 


3CZ 


2-4X  4-6X  >  6X 
0-20X  F.S. 


rlOOX 


0-2X  2-4X  4-6X  >  6X 
20-5DX  F.S. 


0-2X  2-4X  4-6X  >  6X 
50-lOOX  F.S, 


CONCETfTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   .6  MG/L  AS  MG 
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*«* 


MftQrCSIUM 


*** 


IDE:^^'IFICATIONl 

Laboratory  t  fttomic    Absorption  Method    Intpoduc«d«    01/04/74 

LIS   Test    Nam*    Code i  MGUR  Unit*  i    mg/L   as    Mg 

Work    Station    Cod*     i  RMftflS  Unit    Cod*  i    064818 

Method    Cod*  i  osBlfti  Sup*rulsor  i    F,    Tomasslnl 

SampI*    Type/Matrlxi  Rivers,    Lbk*s,    Soil  Extracts,    Effluents. 

SfthfLINGi 
Quantity    Requlredi     10   mL 
Container  i    Glass    or    plastic 

ANALYTICAL  PROCEDURE i 

Samples    are    analyzed    by    AAS   at    285,2   nm  using    an    air -acety Icn*    flam*.    Acidified 
lanthanum  chloride    is    added    as    a   releasing    agent    via   an    automated    sanv>l  ing 
train. 
Approximate    absorbanc*i       1.16   at    th*    full    scale    l*v«l 

INSTRUMENTATION* 
Automated    flow    injection    atomic    absorption    system  <AA8>. 


REPORTINOi 
Maximum   Significant    Flguresi    3 

CALIBRATION! 
BL    plus,     lo    standards 


Current    US   valuet       0.82 


T  value t  0. i 


CONTROLS « 
Calibration  i  LTBL   plus  2  standards,  eg,  QCA 

I  BL  ev^ry     10  samplesi  2  standards  *v*ry  28  sanv>l*» 


Drift 


MODIFICATIONS! 

01/12/81  -Calibration  rang*  became  5.00  mg/L  full  scale?  second  analytical 
range  was  dropped. 

01/03/84  -Analytical  range  <RMCAMGH)  was  added;  full  scaleil.00  mg/L.  This 
range  is  currently  restricted  to  special  programs. 

01/08/84  -Analytical  range  <RMCAMGH>  was  increased  from  5.00  to  10.0  mg/L  full 
scale.  Calibration  technique  uas  changed  f rom  quadratr ic  to  linear 
interpolation.  Calcium  is  no  longer  determined  simultaneously. 

25/09/85  -Calibration  range  became  7.0  mg/L  full  scalel  second  analytical  rang* 
was  dropped.  Commodore  PET  microcomputer  controlled  system  yith  ftan«>le  flow 
inject  ion  introduced. 

1885  -Three  analytical  ranges  uure    used  during  ISBSi  1.00,  7.0O,  and  10.0 
mg/L  as  Mg  full  scale. 
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MAOrCS  lUM 
QUALITY   COriTROL    DftTA    FROM  Or/Ol^'ee    TO    19.'ie,'86 

Labi    Atomic    flbsorbtlon  ftnalvtlcal    Rangai    O.I    to    7.00   mg,X    as    Mg 


CALIBRATIOM 

COMTROL 1 
Mumbtr 
of  Data 

133 
134 
133 
133 

Expactcd 
Concn 

9.60 
0.49 
6.09 
9.  11 

ftv .Concn 
Maasurad 

Av .Bias 

0.03 
0.00 
0.03 
0.03 

Standard< 1 > 
Dev  iat  ion 

a   1 

b   1 
a+b  1 
a-b  1 

9.63 
0.49 
6.  IS 
9.14 

0.094 
0.013 
0.096 
0.093 

s.d.<AB>i       Sw<uithln    run>i         0.065        S<batyeen    runs)i         0.067      S/S«  i       1.02 

On    any    given    day    th«    calibration    is    accepted  if    tha    values    obtained    lie    within 
the    rangest 

9.77      to         6.40  for    A+B 

4.90      to         9.32  for    ft-B 

DUPLICATES!         hk.n*er    of  Sample  Mean<2>  Coefficient 

Data   Pairs  Concn    Span  s.d.  of    var.<:';) 


19  0.00    -  0.39  0.029 

113  0.39    -  0.70  0,091 

96  0,70    -  1.40  0.032 

39  1.40     -  3.90  0.122 

^^  3.90    -  7.00  0.039 

313  Overal 1  0.068 

STAMJARD   DEVIATION  <s.dupl>i         0.029  U  valu.i    0.02  T  valu.t    0.1 

OTHER   CHECKSi  Mumber  Data  StandardC 1 ) 

o*    Data  Mean  Deviation 


12 

3 

9 

.4 

3 

9 

4 

.7 

2 

0 

M'A 

Absorbance  i  12©  I ^^^^ 

Long    Term  BlanK  1  130  0.00 


0.0807 
0.007 
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QUALITY  CONTROL  GRAPHS 

MAGNESIUM  (M6/L  AS  M6} 


FBOM:  07/01/86 
TO:  19/12/86 


6.40 


6.09 


5.77 


5.32 


5.11 


4.90 


+  CL 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

»t  DATA  >  iSX   OUTSIDE  CL 


-  CL 


+   CL 


-  CL 


lOOX-i 


0-2X     2-4X   ■  4-6X   "  >   6X   '  Vm  '^-4%''  4-eX  '  > '  si   '  K'2xKC^  aUx  '  >    6X  '  ° 


rlOOX 


-SO 


0-20X  F.S. 


20-SOX  F.S. 


SO-100%  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.J:   7  M0/L  AS  MS 
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•«*     MAGNESIUM    ««« 

IDENTIFICrtTIONt 

Laboratory         i  Atomic  Absorption    Mtthod  Introduced i  08/04/86 

LIS  T«»t  Nairn  Cod*  i  MQUR  Unit*  i  mg/U  as  M9 

WorK  Station  Coda  1  WAA8  Unit  Coda         1  064ei& 

Mtthod  Coda        1  OOlCAl  Suparvisor        1  F.  Tomasalni 

Sampla  Typa/Matrixi  Domastic  tOatars/  Laachata» ,  Effluant* 

SAhPLINGi 
Quantity  Raqulradi  10  tnl. 
Container         t  Glass  or  plastic 

ANALYTICAL  PROCEDURE  1 

Samples    are    analyzed    by    AAS   at    S8S.2   nm  using    an    air-acetylene    flame.    Acidified 
lanthanum  chloride    is    added    as    a   releasing    agent    via    an    automated    sarrv*!  ing 
train . 

Approximate    absorbancet     1.187   at    the    full    scale    level 

INSTRUMENTATION! 
Automated    flOM    injection    atomic    absorption    system  <AAS>. 

REPORTING I 
Maximum  Significant    Figuresi    3  Current    U  ualuef    0.1««  T   valuet    0.5 

CAL I BRAT I ON I 
BL   plus    10   standards 

CONTROLS I 
Calibration    1    LTBL      plus   2   standards,    eg,    QCA 
Orii^  I    BL   uvry    10   samples;    2   standards    •vry    20   sanv>les 

MODIFICATIONS! 

01/07/82  -The  method  introduced  on  this  date  differ  slightly  from  Method  B  for 
magnesium  in  HAMES  In  that  full  scale  Has  20.0  mg/n  concentrations  of  QC 
standards  ycre  also  adjusted. 

08/04/86  -All  sample  classes  moved  to  lOAAS  worKstaion.   Single  analytical  rangs 
changed  from  SO  to  35  mg/L  as  Mg .   Number  of  calibration  standards  increased 
from  2  to  10.   Concentration  of  QC  solutions  adjusted  accordingly.   Comnodorc 
PET  microcomputer  system  control  and  data  handling  introduced  with  linear 
interpolation  of  calibration  technique.   Sample  flow  injection  uas  introduced. 
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MAGNESIUM 
QUALITY    CONTROL    DftTA    FROM    08X04/86    TO    31/18/86 

Lab*    fttomic    Absorption  Analytical    Range:    0.5   to    35-00   mg/L    as    Mg 


CALIBRATION 

CONTROL 1 

Number 

Expected 

Av . Concn 

Av .Bias 

Standard<  1 ) 

of    Data 

iia 

Concn 
28.00 

Measured 
£7.94 

-0.06 

Dev  iat  ion 

a       1 

0.5E0 

b       1 

1  IB 

£.45 

£.44 

-0,01 

0.098 

a+b     '• 

1  la 

30.45 

30.38 

-0.07 

0.546 

a-b     : 

1  12 

25.55 

£5.51 

-0.04 

0.51£ 

s.d.(AB>i       Sw<within    r un > t  0 . 3B2         S< between    runs):  0.374       S/Sw i        1.03 

On    any    given    day    the    calibration     is    accepted     if    the    values    obtained    lie    within 
the    ranges  I     ■ 

£8.87       to       3£.0E    for    A+B 
£4.50       to       26.60    for    A-B 

DUPLICATES! 


^•Kl  mb  e  r 

of 

Samp  1  e 

MeanIS) 

Coe 

f f  ic  ient 

Data    Pa 

irs 

Concn 

Span 

s.d. 
0.064 

of 

var  ,<  %> 

2£ 

0.00    - 

1  .75 

8.0 

18 

1.75    - 

3.50 

0.095 

3.4 

30 

3.50    - 

7.00 

0,  151 

2.8 

1  14 

7.00    - 

17.50 

0.244 

£.2 

77 

17.50     - 

35.00 

0.457 

1  .8 

£61 

Overal 1 

0.302 

N/'-A 

STAM5ARD   DEVIATION  <s,dupl)i         0.064  w  valud    0.1  T  v«luei    0.5 

OTHER    CHECKSi  Number  Data  Standard<l) 

o-f    D*"t«  Mean  Deviation 


Absorbance  i  76  1 . 1 16  0. 1053 

Long    Term   BlanK  i  112  -0,00  0.078 
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QUALITY   CONTROL   GRAPHS 

MAGNESIUM  (M6/L  AS  MG) 


FROM:  08/04/86 
TO;  31/12/86 


32.02 


30.45 


28.87 


26.60 


25.55 


24.50 


lOOX 


+  CL 


QUALITY  CONTROL  SAMPLE  A+B 


-  CL 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

*      DATA  >  15X  OUTSIDE  CL 


0-2X  2-4X  4-6X  >  6X 
0-20X  F.S. 


0-2X  2-4X  4-6X  >  6X 
20-50X  F.S. 


rlOOX 


-90 


0-2X  2-4X  4-BX  >  6X 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   35  MS/L  AS  MG 
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«««  Mf^GNESIUM  *** 

lOENTIFlCflTIONJ 

L*bor«-tory                      (  Domest  ic    Water  Method    Introduced  i  01/07/8B 

LIS    Test    Name    Code  i  MGUR  Unit*                                   i  mg/l.    as    Ms 

UlorK    Station    Code     i  UJCAMGH  Unit    Code                        i  S64812 

Method    Code                    i  OOlAAl  Supervisor                    t  P.    Carrpbell 

Sample    Type/Matrixi  Domestic    Waters,  Leachates,    Effluents 

SAMPLIN9t 
Quantity    Requircdi     100   mL^ 
Container  i    Glass    or    plastic 

ftNftLYTICftL    PROCEDURE  I 

Samples  are  analyzed  by  ftAS  at  885,2  nm  using  an  air -acetylene  flame.  Acidified 
lanthanum  chloride  is  added  as  a  releasing  agent  via  an  automated  sanv>l  Ing 
train. 
Approximate  absorbancei  0.15  at  the  full  scale  level. 

1  NSTRUMEhTTflTI  ONI 

Automated  modular  continuous  flow  atomic  absorption  system  <AA5>.  Tuo 
anal yt  leal  ranges  arc  obtained  from  the  output  of  the  AAS. 

REPORTING» 
Maximum  Significant  Figurest  3      Current  W  valuei  0.1  T  value*  0.5 

CALIBRATION! 
BL  plus  S  standards 

CONTROLS I 
Calibration  t  LTBL   plus  3  standards,  eg,  QCA 
Drift        I  BL  plus  3  standards 

MODIFICATIONSt 

01/07/82  -The  method  introduced  on  this  date  differed  slightly  from  Method  B 
for  magnesium  in  HAMES  In  that  full  scale  was  20,0  mg/L;  concentrations  of  QC 
standards  were  also  adjusted. 

08/04/86  -TWIS  TEST  WAS  ASSIGhCD  TO  THE  WAAS  WORKSTATION. 
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MAOrCSXUM 
QUALITY   CONTROL    DftTA   FROM  02/01/86    TO    10/03/86 


Lub  I    Domvs-t  ic    Wat«r 


ftnalytical    Rang*  t    0,5   -to    80.0   mg/l    «s    Mb 


CALIBRATION 

CONTROL  1 

Numb«r 

Expected 

Av .Concn 

Av  ,  B  i  as 

8tandard< 1) 

of  Data 

Concn 

Measured 

Oev  iat  ion 

87 

52.0 

53.3 

1.3 

« 

0.53 

b 

27 

13.0 

13.3 

0.3 

0.25 

a4-to 

27 

65.0 

66.6 

1,6 

0.60 

*-b 

27 

39.0 

40.0 

1.0 

0.56 

c 

27 

13.0 

13.2 

0.2 

0.  13 

d 

27 

2.6 

2.7 

0.  1 

0.06 

c*d 

27 

15.6 

15.9 

0.3 

0.  18 

c-d 

27 

10.4 

10.6 

0.2 

0.  11 

^ 


s.d.(AB)i       Sw<Mlthin    run)t  0.40  SCbetween    runs>i  0.41         5/Su i       1.05 

s,d.<CD)i       SwCwlthln    run>i  0.08  5Cbetueen    runs)i  0,10         8/Sm i       1,30 

On    any    given    day    the    calibration    is    accepted     if    the    values    obtained    lie    yithin 
the    rangesi 

61.4  to  68,6  for  A+B 

36.6  to  41.4  for  A-B 

14.4  to  16.8  for  C+D 

9.6  to  11,2  for  C-D 

DUPLICATES! 


Number 

Of 

Sample 

Mean(2) 

Coefficient 

Data  Pairs 

Concn 

Span 

s  .d  . 
0.  12 

of  var.<X> 

14 

0.0  - 

4.0 

10,1 

28 

4.0  - 

10,0 

0.  U 

1.4 

13 

10.0  - 

20.0 

0.  16 

0.9 

10 

20.0  - 

40.0 

0.22 

0.8 

S 

40,0  - 

80.0 

0,27 

0.6 

70 

Overal 

0.  16 

N/A 

STAI^ARD   DEVIATION  <s.dupi>l  0,12 


kl  valuei    O.  1 


T  VAluei    0.5 
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QUALITY   CONTROL   GRAPHS 

MAGNESIUM  (M6/L  AS  M6) 


FROM:  02/01/86 
TO:  10/03/88 


68.6 


+  CL     41.4 


68. 0 


39.0 


61.4 


QUALITY  CONTROL  SAMPLE  A+B 


-  CL     36.6 


+  CL 


QUALITY  CONTROL  SAMPLE  A-B 


16.8 


+  CL     11.2 


15.6 


10.4 


14.4 


QUALITY  CONTROL  SAMPLE  C+D 


-  CL    9.e 


-  CL 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C-0 


EXPECTED  VALUE 

CONTROL  LIMIT  ICL) 

M  DATA  >  ISX  OUTSIDE  CL 


0-2%     2-4%  '  4-6X  '  >  6X 


0-20X  F.S. 


20-50%  F.S. 


rlOOX 


0-2%  ■  2-4%  '  4-8%  ■  >  8%   0-2%  2-4%  '  4-6%  '  >  6% 

50-100%  F.S. 


-50 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF. 3.):   80  M9/L  AS  MS 
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♦»*         MAeNESIUM      -    SOIL    < Xsc )  **♦ 


IDENTIFICATION! 

Laboratory  i  Dor»tt    Soils 

LIS    Te»-t    Name    Codei  MGESC 

Work    Station    Code     i  DOCATION 

Method    Code  i  seSAAl 

Sample    Type/Matrixi  Soil 


Method    Intpoducedi    01/06/80 


Units 
Unit    Code 
Supcrv  isor 


I    meq/100g    Mg 
I    355000 
t    A.    Neary 


SAM»L  I NG  I 
Quantity    Requiredi    6    9    Cdry    <2    mm). 
Container  »    Glass    or    polystyrene    jars 

SAMPLE    PREPARATION! 
Air    dr  led    C<S   rrm) . 

ANALYTICAL    PROCEDURE! 

A    3   g    quantity    of    sample   plus    30   mL   o-f    SN  sodium  chloride    is    agitated    for    4 
hours    in    a   centrifuge    tube.       The    sample    is    centrifuged    and    filtered.       The 
filtrate    is    analyzed    for    Mg    by    AAS   at    285.8   yith    an    air-acetylene    flame. 
Approximate    absorbance*      8.3   at    the    full    scale    level. 
Aluminum,    calcium,    and    potassium  arc    determined    simultaneously. 

INSTRUMENTATION! 
Varian    AA1S75   with    programmable    sample    changer    *nd   Gilson    Minipuls    I]    pump 
Balance    accurate    to    0,001    g 


REPORTING! 
Maximum  Significant    Figures!    4 


Calculated    UJvaluei    0.01 


T  value!    0.05 


CALIBRATION! 
BL   plus    5   standards 

CONTROLS I 
Calibration    i    Three    soil    samples    representing    different    soil    types;    2   method 

blanKsf    round    robin    CS8C    samples 
Drift  I     1    standard   (100^  F.S.>    every    10   san^les 

MODIFICATIONS! 

01/04/81    -3g    sample    used   for    all    soil    types    <  6g    previously    used    for    sandy 
soils) 

01/06/86    -Varian     1275AAS   replaced    PerKln    Elmer    403 

NOTES  1 

Cation  exchange  capacity  <CEC)  is  calculated  as  the  sum  of  the  sodium  chloride 
exchangeable  Al ,  Ca /  Mg ,  and  K. 

Values  for  recover  les  arc  unKnoyn- -aver age  value  used. 
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Mf^GNESIUM    -    SOIL   <  K»c  > 
QUALITY    CONTROL    DflTft    FROM    01/10/86    TO    30/12/86 

Labi    Dorse*    Soils  Analytical    Rang**    0.05   to    £.50  nwq/1009 


CALIBRATION 

CONTROL  1 

hkjmber 

Expected 

Av .Concn 

Av.Bl 

as 

StandardC 1 > 

of 

Data 

Concn 
1  .88 

Measured 
N/A 

Dcv  lat  ion 

a       1 

0 

N/A 

N/A 

b       1 

B 

0.63 

N/A 

N/A 

N/A 

a+b    1 

e 

2.  SO 

N/A 

N/A 

N/A 

a-b     1 

B 

1  .25 

N/A 

N/A 

N/A 

s.d.<AB>i       Sw<within    run)i         N/A  8<b«tue*n   runs)i         N/A  S/Sw i  N/A 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    within 
the    ranges i 

2.31       to  2.69    for    A+B 

1.  13      to  1 .37    for    A-B 

RECOVERIES! 


DUPLICATES 


Number 

Expected 

Av .Cone . 

8tandard< 1> 

1 

of    Data 
14 

Concn 

Measured 

e.os 

Dev  iat  ion 

r  1 

e.os 

0.020 

re 

t 

14 

2.29 

2.28 

0.334 

r3 

1 

14 

0.28 

0.29 

0.047 

hfcimber 

of 

Sample 

Mean(2> 

Coef f  icient 

Data    Pairs 

3oncn    Span 

s  .d. 
0.017 

of    var.CX) 

27 

B 

.00    -            0.50 

11.4 

18 

0 

.50    -             1.25 

0.049 

5.9 

7 

1 

.25    -            2.50 

0.094 

5.4 

S3 

Overal 1 

0.047 

N/A 

STAhOARD    DEVIATION  <».dupl>i  0.017  M  valutti    O.Ol  T   v«lu«i    0.05 

OTWER   CHECKS!  Number  Data  Standard< 1 > 

of    Data  Mean  Deviation 


Digested    BlanK  t  14  0.01  0,018 
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QUALITY  CONTROL  GRAPHS 

MA6NESZUM  -  BOIL  (X8C)  (MEQ/1006) 


from:    01/iO/M 
TO:    ie/l&/B6 


2.69 


♦  CL  i.a7 


e.6o 


l.Zfl 


S.St 


QUALITY  CONTROL  SAMPLE  A^ 


-  CL      UX2 


*   CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A-B 


eXPECTEO  VALUE 
CONTROL  LIMIT  ICL) 


.10 


0.01 


RECOVERY  SAMPLE  Rl  RECOVERY  SAMPLE  R3 

N  DATA  >  19S  OUTSIDE  CL 


lOOS-i 


rlOOS 


■BO 


0-SX  2-4X  4-6X  >   61 
0-20S  F.B. 


0-2S 


&-4S  4^M  >  es 

20-80S  F.8. 


0-2X  2-4S  4-6X  >  BX 
80-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETNEEN  DUPLICATES 
FULL   SCALE  VALUE  O'.S.):   S.B  NEB/IOOB 
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»«»         TOTftL    NICKEL    -    SOIL 


««* 


IDENTIFICftTIONJ 

Laboratory  t  Dorset 

LIS    Test    Name    Codet  NIUT 

WorK    Stat  ion    Code     i  DOHMTE 

Method    Code  i  SSl^Ai 

Sample    Type/Matrixi  Soil 


So  lift 


Method  Introduced! 
Units  I 

Unit  Code         t 
Superv  isor        i 


01/06/83 
uq/9  as  Ni 

073828 
fH.  Neary 


SftMPLIMGi 
Quantity  Required:  1  9  < dry  < 150  urn). 
Container  :  Glass  vial 

SAMPLE  PREPARftTIONi 
Air  dried  and  ground  to  < 150  urn, 

ANftLYTICftL  PROCEDURE  I 

fit    0.500    9    sample    <air    dried    and    grounded)    plus    7    mL    nitric    acid    and    2    ni. 
perchloric    acid    are    heated    at     125   C   for    2   hours.       The    temperature    is    increased 
to     175    C    and    heating    continues    until     I    mL    of    liquid    remains.       The    cooled    sample 
is    diluted    to    25    mL    «Ith    deionized    uater  ,    alloyed    to    settle    and    decanted.       The 
supernatant     is    analyzed    for    Ni    by    AAS    at    232.0    nm   using    an    a Ir -acety 1 ene    flame. 
Approximate    absorbance »       0,2    at    the    full    scale    value. 
Copper,    lead    and    zinc    are    determined    simultaneously. 

INSTRUMENTATION! 

Varian  AA1275  with  programmable  sample  changer  and  Oilson  Minlpuls  II  pump 
Balance  accurate  to  O.OOl  g 


REPORTING  I 
Maximum  Significant  Figuresi  e 

CALIBRATION! 
BL  plus  5  standards 


Calculated  UJ  value!  1 


T  value  t  5 


CONTROLS ! 
Calibration  t  Three  long  term  soil  samples  representing  different  soil  types, 

2  method  blanKs,  round  robin  CSSC  samples. 
D*^**^        '  1  standard  <  100^  F.S.)  every    10  sanvles 

MODIFICATIONS! 
01/01/83  -Hot  blocK  temperature  increased  from  160  C  to  175  C 
0G/01/86  -Samples  analyzed  on  Varian  1275AAS  Creplacing  PerKin  Elmer  5000) 

NOTES  I 

As    silicate    matrix     is    not    destroyed,    this    method    docs    not    yield    the     "total- 
amount    of    the    trace    metal  . 
Values    of    recoveries    are    unKnoun--awer age    values    used. 
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TOTAL   NICKEL    -   SOIL 
QUALITY   COhfTROL    DATA    FROM  £2/06/06    TO    31/18/86 

L«bi    Oors«-t    Soil*  Analytical    Rangt  t      5   to    800.0   ug/g    a*    Nl 


CALIBRATION 

COMTROLI 

Number 
of  Data 

0 

e 
• 
e 

Expected 
Concn 

130.0 

50.0 

800,0 

100.0 

Av .Concn 
Measured 

N/A 
N/A 
N/A 
N/A 

Av.Bl 

as 

8tandard( 1 > 
Deviat  Ion 

•   1 

b   1 
a-^b  1 
a-b  1 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

».d.<AB>i      8w(ulthin   run>i        N/A  S<b«tuecn   runft)i        N/A  S/8ui 


N/A 


On   any    9iv*n   day   the   calibration    is    accepted    if    the   values   obtained    lie   yithln 
the   ranges! 

170.0      to      E30.0   for    A+B 
80.0      to       180.0   for    A-B 

RECOVERIES!  h^inber  Expected  Av.Conc.  8tandard(  1> 

of    Data  Concn  Measured  Deviation 


»"*       •                   5                                  8.3  8.1  1.06 

'^e       •                    «                                 28.5  28.2  2.00 

^^       '                   9                                  6.8  5.8  0.83 

DUPLICATES!         r^mber    of                     Sample  Mean(2>  Coefficient 

Data   Pairs  Concn    Span  s.d.  of    vmr,<y.y 


>3                          0,0    -  SO.O            1,66  11.0 

•  30.0    -  100.0                 N/A  N/A 

•  100.0    -  200.0                 N/A  N/A 
f                                 Overall                        1.66  N/A 

STAMJARD   DEVIATION  <s.dupl>i          1,68                                    U  value!     1  T  valu«i 

OTHER   CHECKS!                                        hkimber                           Data  8tandard<l> 

of    Data                          Mean  Deviation 

Digested    BlanK                  I                  9                                       0.3  0.67 
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QUALITY   CONTROL   GRAPHS 

TOTAL  NICKEL  -  SOIL  (UG/6  AS  NI) 


FROM:    22/08/86 
Ttt    31/12/86 


230.0 


200.0 


170.0 


+  CL  120.0 


100.0 


-  CL  80.0 


QUALITY  COhfTHOL  SAMPLE  A+B 


+  CL 


CL 


QUALITY  CONTROL  SAMPLE  A-B 


—  EXPECTED  VALUE 

—  CONTROL  LIMIT  (CL) 


13.9 


9.3 


4.6 


10.2 


6.8 


3.4 


RECOVERY  SAMPLE  Rl  RECOVERY  SAMPLE  H3 

»*  DATA  >  15X  OUTSIDE  CL 
lOOX  V  /■  yi  ^  J  /\  rlOOX 


I  .'  _L  I 


0-2X  2-4X  4-6X  >  6X   0-2%  2-4X  4-6%  >  6X 


0-20%  F,3. 


20-50%  F.S. 


0-2%  '  2-4%  '  4-BX  '  >  6% 
30-100%  F.S. 


-SO 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.3.);   200  U8/G  AS  NI 
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**•         NITROGEN    -    nrt^NIA    PLUS    AMMONIUM         *** 


IDENTIFICATION! 
Laboratory  i 

LIS  Test  Name  Code i 
WorK  Station  Code  t 
Method    Code  i 

SampJe    Type/Matrix < 


Colour Imetry 

NNHTFR,M^TUR 

PRNUT 

leacca 


Mt-thod  Introduced  I  ei/es/84 
Units  t  niB/L  as  N 

Un  it  Code         i  064607 
Supervisor        i  M.  Raul ings 


Precipitation,  Throughfall,  Stemflou 


SH^FHN^| 

Quantity  Required!  5  irl- 
Container         i  Polystyrene 

ftNALYTICftL  PROCEDURE* 

ftmmonia  plus  ammonium  ions  are  determined  on  the  supernatant  of  a  settled 
sample  via  the  formation  of  Indophenol  blue  In  a  buffered  system  using 
nitroprusslde  as  a  catalyst,  ft   reference  stream,  which  differs  from  the  colour 
formation  stream  by  replacement  of  the  catalyst  with  an  equal  flou  of  water,  is 
employed  to  suppress  sample  matrix  effects, 
Approximate   absorbance  i  6.7  at  full  scale  level. 

INSTRUMENTATIONS 
Basic  automated  modular  continuous  flow  system  plus  the  folloulng  modulesi  2  of 
37  C  heating  bath  <7.7  mL  delay).  Col  our Imetr ic  measurement  is  through  a  1.5  cm 
1 ight  path  at  630  nm. 


REPORTING: 

Maximum   Significant    Flguresi    3 
CALIBRATION! 
BL   plus    4    standards 


Calculated    U  value!    O.0O5a«        T  valuei    0.025 


CONTROLS I 
Calibration    t    LTBL      plus      3   standards  , eg  ,CICA 
Ori*X  t    BL   plus    3   standards    mvry    10   sanv>l«s 

MODIFICATIONS! 

01/05/84    -The    procedure    introduced    on    this    date    is    the   same    as    Method   A   for 
nltrogen-aiwnonla    in    HAf^S   except    that    the    safiv>l*s    are    not    filtered    and    the    full 
scale    concentration    is    5.00   mg/L   as    N, 
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NITROGEN    -    ft»<tiONm   PLUS   M<f>DNIUM 

QUftLITY   CONTROL    DATft    FROM   OB/01/86    TO    18/18/86 


Labi    Colour Imttry 

CALIBRATION  CONTROL i 
Number 
of    Oata 


a 

b 
a-t-b 
a-b 

c 

d 
c+d 


c-d    I 


64 
64 
64 
64 
64 
64 
64 
64 


Expcctsd 
Concn 

4.00 

e,eo 

4.80 
3.80 
0.800 

o.see 

1  .000 
0.600 


Analytical    Rang* i    0.089   to    5.00   mg/L   as    N 


Aw .Concn 
Maasurad 


*.d.<A8)i       Su<wlthln    run>i  0.022 

».d.<CD>i       Sw<Hlthin    run>i       0.0043 


3.98 

0,81 

4.78 

3.  17 

0.801 

0.800 

1.001 

0.601 


6<  batuaan    runaX 
SCbatuaan   runs)! 


Av .Bias 

8tandard< 1 ) 

Oav  iat  ion 

-0,08 

0.030 

0.01 

0.013 

-0.01 

0.036 

-0.03 

0.031 

0.001 

0.0080 

-0.000 

0.0029 

0.001 

0 . 0086 

0.001 

0.0070 

0.024 

S/Su 1   1 . 08 

0.0009 

S/8w 1   1 . 20 

On    any    given    day    tha   calibration    is    acceptad  if    tha    valuas    obtained    I ia    ulthln 
the    rangesi 

4.69  to  4.91  for  A*B 

3-  13  to  3.28  for  A-B 

0.940  to  1.060  for  C+D 

0.560  to  0.640  for  C-0 

DUPLICATES! 


Number 

of 

Sampl  e 

Maan(  2> 

Coefficient 

Data  Pairs 

Concn 

Span 

s  .d . 
0.0019 

of 

var  .<y.) 

90 

0.000  - 

0.  100 

5.9 

87 

0 . 1 00  - 

0.500 

0.0044 

1.3 

31 

0.500  - 

1  .000 

0 . 007 1 

1.0 

IB 

1  .00   - 

5.00 

0.089 

5.0 

186 

Ovaral 1 

0.027 

N/A 

STAI^ARD   DEVIATION  <s.dupl>l  0.0019 


OTHER  CHECK6I 


Long  Term  BI anK 


h^mber 
of  Data 

84 


U  value!  O.0OS 

Data 

Mean 


T  valuei  0.025 


0,003 


8tandard< 1 ) 
Dau  iat  Ion 

0.0025 
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QUALITY   CONTROL   GRAPHS 

NITROGEN  -  AMMONIA  PLUS   AMMONIUM    (MG/L   AS  N) 


FROM:  06/01/86 
TO:  19/12/B6 


4.91 


4.69 


+  CL     3,2B 


4.80  A f.- 


-  CL      3.13 


+  CL 


3.20 i 1_ 


QUALITY  CONTROL  SAMPLE  A+B  QUALITY  CONTROL  SAMPLE  A-B 

l.Oeol • +  CL      .640 


1.000 


940 


'^--^HrMf  ••• 


-  CL      .860 


QUALITY  CONTROL  SAMPLE  C+D 


-  CL 


+  CL 


k 


A^J{i 


-  CL 


QUALITY  CONTROL  SAMPLE  C-D 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

K  DATA  >  15X  OUTSIDE  CL 


100% 


0-2X  ■  2-4X  '  4-6X  '  >  6X 
0-20X  F.S. 


0-2X  •  2-4X  '4-6X  ■  >  6X 
20-50X  F.S. 


^^ 


rioox 


•50 


0-2X  •  2-4X  ' 4-6X  '  >  6X  '  ° 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  tF.SJ:   5  MG/L  AS  N 
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**»    NITROGEN  -  AMMONIA  PLUS  Art«)NXUM    ♦*♦ 


lOENTIFICflTlONi 
L*bora-tory         i  Colour  Imttry 
LIS  Tc&t  Namt  Codcl  rsTMTFR 
UorK  Station  Code  :  RhDhP 
Mathod  Coda         i  leSOCS 


Mat hod  Xntroducadi 
Units  I 

Unit  Coda         i 
Suparvlsor        i 


01/64/78 

n)9/L  as  N 

064807 

M.  RaHl Ing* 


Sample  Type/Matrixi  Rivers,  LaKes ,  Soil  Extracts,  Effluants. 

SAMPLING  I 
Quantity  Renuiredi  S0  mL 
Container  t    Glass  or  plastic  < polystyrene > 


ANALYTICAL  PROCEDURE » 

Ammon la  plus  ammon  ium  ions  are  determined  on  the  supernatant  of  a  settled 
sarmple  via  the  formation  of  indophenol  blue  in  a  buffered  system  using 
nltroprusside  as  a  catalyst.  A  reference  stream,  uhich  differs  from  the  colour 
formation  stream  by  replacement  of  the  catalyst  with  an  eq^ual  flow  of  water,  is 
employed  to  suppress  sample  matrix  effects. 
Approximate   absorbance  i  0.9  at  the  full  scale  level. 

N.B.  Nitrate  plus  nitrite,  nitrite,  and  reactive  orthophosphate  are  determined 
s  imu 1 taneous ly . 

INSTRUIvENTATION: 

Basic  automated  modular  continuous  flow  system  plus  the  following  modulesi  2  of 
37  C  heating  bath  <7,7  mL  delay).  Colour Imetr ic  measurement  is  through  a  1.5  cm. 
1 ight  path  at  630  nm. 

Data  capture,  reduction,  and  processing  via  a  multi-stage  microconvuter  system 

REPORTING* 
Maximum  Significant  Figuresi  3      Calculated  \4   valuai  0.002      T  valuei  0.01 

CALIBRATION! 
BL  plus  7  standards 


CONTROLS* 
Cal  ibrat  ion  i 
Drift         I 


LTBL   plus   3  standards,  eg,  QCA 

BL  9vry    10  samples;  BL  plus  standard  9vmry    20  sanples 


MODIFICATIONS! 

01/02/84  -Sample  filtration  was  eliminated  for  all  san«>le  classes  but  Great 
LaKes  <G>. 

15/05/B4  -Commordore  PET  microcomputer  system  was  introduced.  At  this  time  thi 
number  of  calibration  standards  was  increased  from  3  to  7,  and  the  calibration 
technique  was  changed  from  linear  interpolation  to  the  use  of  a  quadratic. 

01/10/84  -Sannple  filtration  was  eliminated  for  Great  LaKes  <G)  sarT«>les. 

12/02/86  -HP9920  microcomputer  introduced  to  replace  Comnordore  PET. 
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NXTR06EN-AI<««)NXA   PLUS   AMMONIUM 

QUftLlTY   CONTROL    DATA    FROM   01/83/86    TO   23/12/86 

L*bi    Colourimetry  Analytical    Rangai    0.01    to    2.00    m»/L    as    N 


CALIBRATION 

CONTROL 1 

lumber 

Expected 

Av 

■Concn 

Av.Bias 

StandardC 1 > 

of    Data 
146 

Concn 
1  .60 

Measured 

0.02 

Oeviat Ion 

a      ': 

1  .62 

0.015 

b       t 

146 

0.40 

0.40 

0.00 

0.007 

«+b    I 

146 

2.00 

2.02 

0.02 

0.018 

a-b    t 

146 

1  .20 

1.22 

0.02 

0.015 

c       : 

146 

0.400 

0.403 

0.003 

0 . 0065 

d       1 

146 

0.200 

0.208 

0.008 

0.0052 

c+d     ! 

146 

0.600 

0.611 

0.011 

0.0038 

c-d    1 

146 

0.200 

0.  135 

-0.005 

0.0064 

».d.<AB)i       Su<wlthln    run )  i         0.011  S< between    run* >  i         0.012         S/Sw i       1.10 

s.d.(CD>i       Sw(uithin    run)i       0.0045  S< between    run* >  i      0.0053         S/8u i       1.30 

On    any    given    day    the    calibration    1*    accepted    if    the    value*    obtained    lie    within 
the    rangesi 

1.31  to  2,09      for    A4B 

1  .  14  to  1 .26       for    A-B 

0.570  to  0.630    for    C+D 

0.180  to  0.220    for    C-D 

DUPLICATES! 


h*jmber    of 

8ample 

Mean(e> 

Coefficient 

Data   Pair* 

Concn 

Span 

*.d. 
0.0026 

of    var.<X> 

235 

0.000    - 

0 

040 

15.  1 

115 

0.040    - 

0 

100 

0.0042 

6.8 

28 

0,100    - 

0. 

200 

0.0076 

5.6 

30 

0.200    - 

0 

400 

0.0034 

3.2 

20 

0.40       - 

2, 

00 

0.010 

0.8 

428 

Overal 1 

0.005 

N/A 

TION  Cs.dupl>i         0.0026 

U  valu«> 

0.002                       T   V 

Number 

Data 

StandardC 1> 

of    Data 
146 

Mean 
0.004 

Dev  iat  ion 

lanK                : 

0.0061 

T  valuai    0.01 
OTHER    CHECKS I 

Long    Term   BlanK 
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QUALITY   CONTROL   GRAPHS  from:  oi/o3/b6 

NITROGEN-AMMONIA  PLUS  AMMONIUM    (MG/L  AS  N)  '^°'-   aa/ia/ee 


2.09 


2.00 


1.91 


.630 


+  CL      1.26 


QUALITY  CONTROL  SAMPLE  A+B 


.570 


,600-|.-  . —  J-J-  — 


1.20 


-  CL      1.14 


+  CL      .220 


+  CL 


QUALITY  CONTROL  SAMPLE  A-B 


200 


-  CL      .180 


-  CL 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C+D 


QUALITY  CONTROL  SAMPLE  C-0 


lOOX 


EXPECTED  VALUE 

CONTROL  LIMIT  ICLJ 

*(  DATA  >  15X  OUTSIDE  CL 


0-2X  2-4X  4-6X  >  6X 
0-20X  F.3. 


0-2X  2-4X  4-6X  >  6X   O-SX 
20-50X  F.S. 


rlOOX 


^Z2 


2-4X  4-6X  ">  6X 
50-lOOX  F.S. 


-50 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   2  MS/L  AS  N 


-  193  - 


*** 


NITROGEN    -    flhWONIA    PLUS    A^f10NIUM 


*»« 


IDENTIFICATION! 
Lstbor  atory  i 

LIS  Test  Name  Code t 
WorK  Stat  ion  Code  i 
Method    Code  : 

Sampl e    Type/Matr  ix : 

Effluents 


Colour  imetry 

NNHTFR 

SDNP 

103ftC2 

Seuagt,  Industrial 


Method  Introduced! 
Units  1 

Unit  Code         i 
Supervisor        i 
UJaste />  Leachate/  Domestic  UJaters/ 


01/04/77 

mg/L  as  N 

064607 

M.  Raul  ins* 


SflMPLlND! 
Quantity  Requiredi  10  mL 
Container         i  Glass  or  plastic  C polystyrene ) 

ANALYTICAL  PROCEDURE i 

Ammon  i«  plus  ammon  ium  ions  are  determined  on  the  supernatant  of  a  settled 
sample  via  the  formation  of  indophenol  blue  in  a  buffered  system  using 
n itropruss  Ide  as  a  catalyst. 

Approximate   absorbancei  0,7  at  the  full  scale  level. 

N.e.  React Ive  orthophosphate /nitrogen -nitrite  and  nitrogen -nitrate  plus  nitrite 
is  determined  simultaneously. 

INSTRUMENTATION! 

Basic  automated  modular  continuous  flow  system  plus  one  37  C  heating  bath  (7.7 
mL  delay).   Col  our imetr Ic  measurement  is  through  a  l.S  cm.  light  path  at  630  nm. 
REPORTING! 

Maximum  Significant  Figures!  3      Calculated  W   valuei  0.1        T  value!  5 

CALIBRATION! 
BL  plus  6  standards 

CONTROLS  I 

Calibration  »  LTBL  plus  3  standards,  eg,  QCA 
Drift        !  BL  t-^^ry    10  samples;  BL  plus  standard  •vry    SO  samples 

MODIFICATIONS! 

08/07/67  -Sample  filtration  for  all  samples  classes  was  eliminated. 

18/06/66  -HP9320  microcomputer  system  uas  introduced.   At  this  time  the 
calibration  uas  changed  from  linear  Interpol  at  ion  to  quadrat  ic  using  6  standards 
instead  of  S.   One  Analytical  range  is  nou  used. 
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NITROGEN  -  A(«rCNlA  PLUS  Art«)NlUM 

QUftLITY  CONTROL  DATA  FROM  03/01/86  TO  16/1E/86 


Labi  Col  our imetry 


Analytical  Rang* >  O.S  to  Se.O  mg/L  as  N 


CALIBRATION 

COMTKOLI 

Number 

o-f    Data 

& 

1 

143 

b 

1 

143 

a+b 

: 

143 

a-b 

t 

143 

c 

* 

143 

d 

1 

143 

c+d 

t 

143 

c-d 

I 

143 

Expected 
Con  en 

35.0 
14,0 
49.0 
21.0 
14.00 
3.50 
17.50 

10.50 


s.d.<AB):       Sw<withln    run>»  0.23 

s.d.<CD):       Sw<within    run)i         0.120 


ftv.Concn 
Measured 

3S.6 
14.3 
49.9 
21.4 
14.23 
3,48 
17.72 
10.75 


S(  between    runs>* 
S<betueen    runs)i 


Av  .  B 1 as 

Standard< 1> 

Dev  lat  ion 

0.6 

0.37 

0.3 

o.se 

e.8 

0.49 

0.4 

0.33 

0.23 

0.  174 

-0.02 

0.  124 

0.22 

0.251 

0.25 

0.  168 

0.30 

S/Su 1        1.27 

0.  151 

S/Sui        1.26 

On    any    given    day    the    calibration    is    accepted    ii    the    values    obtained    lie    within 
the    rangesi 


DUPLICATES! 


46. B 

to       51.2 

■for    A+B 

19.5 

to       22.5 

for    A-B 

16.30 

to        18-70 

for    C+D 

3.70 

to       il.30 

for    C-D 

Number    of 

Sampl e 

Mean<2> 

Coeff  Ic  lent 

Data   Pairs 

Concn 

Span 

s.d. 
0.  190 

of    var  .<  '/,> 

184 

0.00    - 

2.00 

76.6 

27 

2.00    - 

5.00 

0.852 

25.9 

19 

5.00     - 

10.00 

0.  152 

1  .9 

37 

10.0       - 

20.0 

1.66 

11.3 

17 

20.0       - 

50.0 

0.46 

1.6 

280 

Overal 1 

0,63 

N/A 

STAhCARO    DEVIATION   Cs.dupl> 


0.  190 


U  valusi    0. 1 


T  valuai    0.5 


OTHER    CHECKS I 


Std.    Cal 

Long    Term   BlanK 


Number 
o-f    Data 

9 
142 


Data 
Mean 

540 
0.01 


Standard^  1> 
Deviation 

42.6 
0.061 
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QUALITY   CONTROL   GRAPHS  prom  os/oi/ee 

NITROGEN  -  AMMONIA  PLUS  AMMONIUM    (M6/L  AS  N)  ^o:    i6/ia/B6 


81.2 


46. B 


IB.  70 


^   CL     22.8 


48.0  — 


21.0 


QUALITY  CONTROL  SAMPLE  A*B 


17.80 


16.30 


-  CL     1S.5 


+  CL     11.30 


♦  a. 


QUALITY  CONTflOL  SAMPLE  A-B 


-  CL    8.70 


-  CL 


+  CL 


10.80  mn J — 


-  CL 


QUALITY  CONTROL  SAMPLE  C+D 


QUALITY  COKTROL  SAMPLE  C-0 


—  EXPECTED  VALUE 

CONTROL  LIMIT  (CU 

N  DATA  >  IBX  OUTSIDE  CL 


lOOSn 


0-21 


2-4X     4-8S     >  8S 
0-20S  F.8. 


0-2X 


TT]        fTT 


2-41     4-BX     >  8S 
20-60S  r.s. 


rl00% 


0-2X     2-4X     4-6X     >  6S 
BO-lOOS  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE    (F.8.):      80  M6/L  AS  N 
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«*»    NlTROGEN-flhWONIA  PLUS  AMMONIUM    «»* 


IDENTIFICftTlONi 

Laboratory         i  Dorstt 

LIS  Test  Name  Code l  NMHTFR 

WorK  Stat  ion  Code  i  DONUT 

Method  Code         :  I5E4C2 

Sample  Type/Matrixi  Streams 


Method  Introduced t  01/06/76 
Units  1  U9/L  as  N 

Unit  Code  i  063B07 

Supervisor        »  F,  Tomassinl 
LaKes  ,  Prec  ip  itat  ion 


sampling: 
Quantity  Requiredi  S0  mL 
Container         i  Plastic  (polystyrene) 

SAMPLE  PREPARATIONt 
No  sample  preparation  needed. 

ANALYTICAL  PROCEDURE » 

Ammon  ia  plus  arrwnon  ium  ions  are  determined  on  the  supernatant  via  the  format  ion 
o-f  indophenol  blue  in  a  buffered  system  using  n  itropruss  ide  as  a  catalyst.  A 
reference  stream,  which  differs  from  the  colour  formation  stream  by  replacement 
of  the  catalyst  uith  an  equal  flow  of  water,  is  employed  to  suppress  sample 
matr  ix  effects  , 

Approximate   absorbance  i  0.10  at  the  full  scale  level. 
N.B.  Nitrate  plus  nitrite  Is  determined  simultaneously, 

INSTRUMENTATION! 

Bas  ic  automated  modular  continuous  flow  system  plus  the  fol lowing  modules i  2  of 
37  C  heating  bath  C7.7  mL   delay).  Colour imetr ic  measurement  is  through  a  5,0 
cm.  light  path  at  630  nm.  Two  analytical  ranges  are  obtained  from  the  output  of 
the  CO  1  our Imeter . 


REPORTING! 
Maximum  Significant  Figuresi  3      Calculated  UJ  valuei  1 


T  value  J  5 


CALIBRATION! 
BL  plus  1  standards 

CONTROLS ! 
Calibration  i  LTBL   plus   4  standards,  eg,  QCA 
Grift         :  6L  plus  1  standard 
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NITROGEN    -    ftht-CNIA    +    ACTKINIUM 

QUALITY   CONTROL    DftTft    FROM   03/01/86    TO    23/12/86 


Lab:    Dorset 


ftnalyticfcl    Range t       5    to    1000   ug/L   as    N 


CALIBRftTION 

COKTROLt 

Number 

Expected 

ftv .Concn 

Av.Bias 

Standard^ 1 > 

of    Data 
91 

Concn 
750 

Measured 
791 

Oev  iat  ion 

a 

1 

3.8 

b 

91 

SSO 

851 

1 

3.5 

a*b 

91 

1000 

1003 

3 

5.7 

a-b 

91 

500 

500 

0 

4.6 

c 

91 

75.0 

75.2 

0 

2 

0.75 

d 

91 

S5.0 

24.5 

-0 

5 

1.24 

c*d 

91 

100.0 

38.7 

-e 

3 

1.54 

c-d 

91 

50.0 

50.7 

e 

7 

1.34 

s.d.CftB):       Sw<withln    run)i  3.3        S< between    run* ) »  3.7      S/Su :       1.12 

*.d.<CD>i       Sw<within   runx  O.SS        SCbetween    runsM  1.02      S/Sh  i       1.08 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    within 
the   ranges! 

970  to  1030         for  A+B 

480  to  520         for  A-B 

88.0  to  1 12.0    for  C+D 

42.0  to  58.0   for  C-D 

DUPLICATES I 


OTWER  CHECKS! 


STD.  CAL. 

Long  Term  Bl anK 


Number    of 

Sample 

Mean<2> 

Coef f  ic  lent 

Data    Pairs 

Concn 

Span 

^ 

s  .d  . 

of    var.</.) 

—  —  —  —  —  _____ 

86 

0.0     - 

£5 

0 

1  .04 

14.3 

19 

25.0    - 

50 

0 

5.20 

s.e 

13 

50,0    - 

100 

0 

1.  19 

1  .8 

18 

100 

500 

4,4 

2.3 

a 

500 

1000 

5.0 

0.6 

145 

Overal 1 

2.  1 

N/A 

TION  <s.dupl )!           1 .04 

U  valuei 

1                            T  valuei 

Number 

Data 

Standard< 1 > 

of    Data 
46 

Mean 
267 

Dev  iat  ion 

1 

50.7 

1  anK                1 

51 

0.5 

0.78 
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QUALITY  CONTROL  GRAPHS 

NITROGEN  -  AMMONIA  +  AMMONIUM  (UG/L  AS  N) 


FROM:  09/0 i/86 
TO:  23/12/B6 


1030 


1000 


+  CL 


970 


-  CL 


QUALITY  CONTnOL  SAMPLE  A+B 


112.0 


100.0 


88.0 


-  CL 


QUALITY  CONTROL  SAMPLE  C+D 


520 


480 


+  CL 


'ff^ 


QUALITY  CONTROL  SAMPLE  A-B 


+  CL     88.0 


50.0 


-  CL 


+  CL 


^AaZ){Vj!&^ 


42.0 


-  CL 


QUALITY  CONTROL  SAMPLE  C-D 


—  EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

«  DATA  >  ISX  OUTSIDE  CL 


100X-J7 


/ 


A 


o-s%  a-4X  '  4-6X  '  >  ex  ' ' o-ax  '  2-4X  '  4-ex  '  >  ex 


rlOOX 


f50 


0-20X  F.S. 


20-50X  F.S. 


0-2X  2-4X  '  4-6X  '  >  6X 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S,):   1000  U0/L  AS  N 
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••♦        NITROGEN   -   Ah»CNlA   PLUS   ftWiONIUM         *«« 


IDENTIFICftTIONi 
Labomtory  i 

LIS  Test  Name  Code i 
UtorK  Stfttion  Cod*  i 
Method    Code  t 

Semple    Type/Matrixi 


Ion   Chromatogmphy 

M^TFR 

PRSEQ 

Teflon 


Method    Introducedi 
Units  I 

Unit    Code  i 

Supervisor  i 


0I/©J/84 

ug/filter  es  N 

361807 

F.  Tomessini 


SftMPLINQ: 
Quantity  Requlredi  1  filter 
Container         i  Polyethylene  bags 

SAMPLE  PREPARftTIONi 

Filters  are  extracted  with  25  mL  of  DDW  in  polystyrene  tubes  ulth  ultrasonic 
treatment  followed  by  a  20  hour  rest  period. 

ftNALYTICAL  PROCEDURE i 

Samples  are  submitted  to  the  PRNUT  HorKstation  for  analysis.   Ammonia  plus 
ammonium  Ions  are  determined  on  filter  extracts  via  the  formation  of  indophenol 
blue  in  a  buffered  system  using  nitroprusside  as  a  catalyst,  A  reference  stream, 
uhlch  differs  from  the  colour  formation  stream  by  replacement  of  the  catalyst 
with  an  equal  flow  of  water,  is  employed  to  suppress  sari«>le  matrix  effects. 
Approximate   absorbance  i  1.1  at  full  scale  level. 

INSTRUMENTATION! 

Ultrasonic  bath. 

Basic  automated  modular  continuous  flow  system  plus  the  following  modules!  2  of 
37  C  heating  bath  <7,7  mL  delay).  Colour Imetr ic  measurement  is  through  a  1,3  cm 
1 Ight  path  at  630  nm. 


Calculated  Ul  valuei  0.125**   T  valuei  0.625 


REPORT 1 NO I 
Max Imum  Significant  Figuresi  3 

CALIBRATION! 
BL  plus  4  standards 

CONTROLS  I 
Calibration  i  LTBL   plus   3  standards , eg ,QCA 
Dr^***        >  BL  plus  3  standards  mvmry    10  san«>les 

MODIFICATIONSt 

01/05/84  -The  procedure  introduced  on  this  date  is  the  same  as  Method  A  for 
nitrogen-ammonia  in  HAhCS  except  that  the  samples  are  filter  extracts  and  the 
full  scale  concentration  is  125  ug/filter  as  N. 

NOTES! 

Ul   and    T   values    are    those    of    the    PRf*lT  workstation    multiplied    by    25   to    yield 
ug/f liter , 
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*** 


NITROGEN  -  NITRftTE 


*** 


IDENTlFICftTION: 

Laboratory         i  Ion  Chromatography 

LIS  Test  Name  Code (  hTCSFR ,NNR ICF 

WorK  Station  Code  :  PRSEQ 

Method  Code         :  0©4AI0 


Method  Introduced* 
Units  I 

Unit  Code         i 
Supervisor        i 


01/07/80 

U9 /Filter  as  N 

361807 

F.  To mass  in i 


Sample  Type/Matr Ix»  Teflon  and  nylon  filters  from  sequent lal  filter  packs  and 
nylon  filters  from  LoVol  filter  pacKs. 

SAMPLING 
Quantity  Requlreds  1  filter 
Container         i  Polyethylene  bags 

SAMPLE  PREPARATION! 

Filters,  are  extracted  with  25.0  mL  of  DDW  <Teflon)  or  25.0  mL  of  0,03N  NaOH 
(nylon)  in  polystyrene  tubes  with  ultrasonic  treatment  folloued  by  a  24  hour 
rest  per  iod  . 

ANALYTICAL  PROCEDURE: 

Nitrate  is  separated  from  other  anions  in  the  sample  extract  by  automated 
suppressed  ion  chromatography  using  an  eluent  mixture  of  0.003M  sodium 
bicarbonate  and  0,0024M  sodium  carbonate  with  conductivity  detection.  Samples 
are  sp iKed  with  Na2C03/NaHC03   to  match  the  eluent  strength  and  maintain 
bacKground  conductivity.  The  concentration  of  nitrate  in  mg/L  as  N  is  determined 
by  comparison  of  the  sample  scan  to  a  series  of  standard  scans.  Re suits  are 
converted  to  ug/filter  as  N. 
Full  s-cale  conductivity  !  30  uS/cm. 
Sulphate  and  chloride  are  determined  simultaneously. 

I NSTRUMENTAT 1 ON i 

-Ultrasonic  bath*  polystyrene  tubes 

-Automated  modular  continuous  flow  ion  chromatographic  system. 


REPORTING! 
Maximum  Significant  Figures^  3 


Calculated  U  value:  0.25 


T  value t  1.25 


CALIBRATION! 
BL  plus  9  standards 

CONTROLS  t 
Calibration  i  E  standards,  eg,  QCA 
Drift        :  1  standard  every  10  samples. 

MODIFICATIONS: 

01/07/80  -Ion  chromato graph  ic  procedure  for  precipitation  samples  was  modified 
for  analysis  of  Teflon  and  nylon  filter  extracts  by  developing  the  above  filter 
extract  ion  procedure. 

10/03/84  -Microcomputer  for  automated  sampl ing  and  timing  was  introduced.  At 
that  time  automated  spiking  of  samples  with  NaEC03/NaHC03  was  introduced. 

10/05/85  -Microcomputeer  used  for  data  reduction.  Three  additional  call brat  ion 
standards  were  set  up. 

NOTES  I 

Detection  criterion  Is  based  on  duplicate  analyses  of  the  extract  from  one 
filter  because  duplicate  filters  are  not  received. 
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NI7F0GEN   -   MITRftTE 
QUALITY   CONTROL    DATA    FROM   03/01/66    TO    £9/12/86 

Labi    Ion   Chromatography  Analytical    Range*       l.SS  to   SO.O  U9/Filt«r    as    U 


CALIBRATION 

CONTT^OLI 

Numbar 

Expected 

Av .Concn 

Av.Bias 

Standard< 1> 

< 

of    Data 
163 

Concn 

Measured 
40.  1 

e.i 

Daviat Ion 

a      1 

0.39 

b       1 

163 

10.0 

10.  1 

0.1 

0.24 

a-fb     t 

163 

50.0 

50.2 

0.2 

0.42 

a-b    1 

163 

30.0 

29.9 

-0.1 

0.43 

£.d.<AB>i       Sy<uithln    runJi  0.30         5<betue«n    runs>i  0.30      S/Su i       0.99 

On    any    given    day    tha    calibration    is    accepted    if    the    values    obtained    lie    uithln 
the    ranges  I 

47.0       to  53.0    for    A+B 

29.0      to  32.0    for    A-B 

DUPLICATES! 


hKimber 

of 

Sample 

Mean<2) 

Coe 

f  f  icient 

Data   Pairs 

Concn 

Span 

s.d. 
0.334 

of 

var  ,<•/.) 

210 

0.00    - 

5.00 

21.9 

32 

5-0      - 

10.0 

0.31 

4.2 

44 

10.0      - 

25.0 

0.60 

4.0 

15 

25.0       - 

50.0 

0.94 

2.7 

301 

Over 

all 

0.43 

N/A 

STAM)ARD   DEVIATION  <s.dupl>i         0.334  U  valuei    0.25  T  valuet       1.25 
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QUALITY   CONTROL   GRAPHS 

NITROGEN  -  NITRATE  (U6/FILTEH  AS  N) 


FROM:  03/01/BB 
TO:  29/12/86 


03.0 


+  ca. 


50.0 


47.0 


QUALITY  CONTHQL  SAMPLE  A-fB 


-  CL 


32.0 


+  CL 


30.0 


28.0 


QUALITY  CONTROL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  (CL» 

tl  DATA  >  iBX  OUTSIDE  CL 


-  CL 


100X-! 


riOOX 


0-2X  2-4X  4-6X  >  6X 
0-20X  F.3, 


0-2X 


2-4X  4-BX  >  BX 

20-BOX  F.3. 


0-2X 


2-4X  4-8X  >  6X 
50-lOOX  F.3, 


-BO 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.SJ:   SO  US/FILTER  A3  N 
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«** 


NITROGEN  -  NITRATE 


»*» 


IDENTIFICATIONS 
Laboratory         • 
LIS  Test  Name  Code: 
WorK  Station  Code  i 
Method  Code        t 


Ion  Chromatography 
hW03UR 
PRICl 
003AtO 


Method  Introduced t 
Units  I 

Unit  Code         i 
Supervisor        * 


01/04/78 

mg/L  as  N 

064B07 

F.  Tomass  in  1 


Sample  Type/Matrixi  Precipitation,  Throughfall,  Stem-flow. 

SAhPLIND: 
Quantity  Requiredi  IS  nl. 
Container         t    Polyethylene 

ANALYTICAL  PROCEDUREt 

Nitrate  is  separated  from  other  anions  in  the  sample  extract  by  automated 
suppressed  ion  chromatography  using  an  eluent  mixture  of  0.003M  sodium 
bicarbonate  and  0.0024M  sodium  carbonate  Hith  conductivity  detection.  Samples 
are  spiKed  with  Na2C03/NaHC03   to  match  the  eluent  strength  and  maintain 
background  conductivity.  The  concentration  o-f  nitrate  in  mg/L  as  N  is  determined 
by  comparison  of  the  sample  scan  to  a  series  of  standard  scans. 
Full  scale  conductivity  «  10  uS/cm 
N.B.  Sulphate  and  chloride  are  determined  simultaneously. 

instrumentation: 

Basic   modular  continuous  flow  ion  chromatographic  system  plus  microcomputer 
for  automated  sample  introduction,  timing,  and  partial  data  processing. 


REPORTING* 
Maximum  Significant  Figures:  3 


Calculated  14  valuei  0.O1»«    T  value:  8,05 


CALIBRATION: 
BL  plus  6  standards 

CONTROLS : 
Calibration  :  2    standards,  eg,  QCA 
Drift        :  1  standard  esfery    10  samples 

MODIFICATIONS: 

01/04/86  -Varian  Spectrex  Model  4270  uas  introduced  to  convert  calibration  data 
to  a  quadratic  equation  and  calculate  preliminary  sample  concentrations;  the 
latter,  however,  still  have  to  be  manually  corrected  for  in-run  sensitivity 
changes  . 
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N I TR06EN-N 1 TRATE 

QUALITY    CONTROL    DATA    FROM    07/01/86    TO    29/12/66 

Lab!     Ion    Chroma-tography  Analytical    Range*.    0,05   to    2.00   mg/L    as    N 


CALIBRATION 

CONTROL  t 

Number 

Expected 

Av 

.Concn 

Av  .Bias- 

Standard(  1  > 

of  Data 
137 

Concn 
1  .60 

l^asured 

0.01 

Dev  iat  ion 

a   : 

1.61 

0.010 

b   : 

137 

0.40 

0.41 

0.01 

0.007 

a+b  1 

137 

2.00 

2.02 

0.02 

0.015 

a-b  t 

137 

1  .20 

1.21 

0.01 

0.009 

s.d.<AB>i       Su<within    run):         0.006         S< between    runsJi         0.009      S/Sw i       1.36 

Or.    any    given    day    the    calibration    is    accepted    if    the    value*    obtained    lie    within 
the    ranges  s 

1.88       to  2. 12    for    A+B 

1.12       to  1 .28    for    A-B 

DUPLICATES t  Ntimber    of  Sample  Mean<2>  Coefficient 

Data    Pairs  Concn    Span  s.d.  of    var,(:.v.> 


67  0,00    -  0.20  0.007 

86  0,20    -  0,50  0,011 

65  0.50    -  1,00  0.026 

32  1,00    -  2.00  0. 157 

250  Overal 1  0.058 

STfthCARD    DEVIATION   <s.dupl):  0.007  Ul   valuel    0.01  T   valufti    0.05 


9 

0 

3 

.2 

3 

8 

11 

6 

N/A 
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QUALITY  CONTROL  GRAPHS 

NITROSEN-NITRATE  (MG/L  AS  N) 


FROM:  07/01/86 
TO:  29/ia/B6 


2.12 


2.00 


1.B6 


i.2B 


1.20 


4.12 


QUALITY  CONTROL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

N  DATA  >  15X  OUTSIDE  CL 


4-  CL 


--  CL 


+  CL 


-  CL 


lOOX 


®  VaS  2-4X  '4-6X  '>  BX 


rlOO% 


0-2X 


yy^r^-^' 


0-20X  F.S. 


2-4X  '4-6X'>  8X  '  0-2X  2-4X  4-6X  >  8X 
20-80X  F.S.  50-100X  F.S. 


-90 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   2  MS/L  A3  N 
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•»»  NITROGEN    -    NITRATE 


«** 


IDENfTIFICftTIONi 
Laboratory  : 

LIS  Test  Name  Code* 
WorK  Station  Code  : 
Method    Code  t 

Sample    Type/Matrixi 


Ion    Chromatography 
M^3UR 
PRLOV 

ee^Aic 


Method  Introductdi 
Units  I 

Unit  Code  i 

Supervisor         i 


ug/Fllter  as  N 

361607 

F.  Tomasslni 


IJ40  -filters  -from  LoVo)  filter  pacKs. 


SAMPLING  I 
Quantity  Required!  1  filter 
Container  i  Polyethylene  bag 

SAMPLE  PREPARATION! 

Filters  are  extracted  with  50.0niL  of  DDU  in  POly«thylen*  tubes  uith  ultrasonic 
treatment  followed  by  a  24  hour  rest  period. 

ANALYTICAL  PROCEDURE i 

Nitrate  is  separated  from  other  anions  In  the  san^le  by  automated  suppressed 
ion  chromatography  using  an  eiuent  mixture  of  0.003M  sodium  bicarbonate  and 
0.0024M  sodium  carbonate  with  conductivity  detection.  Samples  are  spiKed  with 
Na£C03/NaHCa3   to  match  the  eiuent  strength  and  maintain  background 
conductivity.  The  concentration  of  nitrate  in  mg/L  as  N  is  determined  by 
comparison  of  the  sample  scan  to  a  series  of  standard  scans.  Results  are 
converted  to  ug/fllter  as  N. 
Full  scale  conductivity  i  30  uS/cm. 
Sulphate  and  chloride  are  determined  simultaneously, 

I NS  TRUMENTAT I ON i 

-  Ultrasonic  bath;  polyethylene  tubes 

-  Automated  modular  continuous  flow  ion  chromatographic  system, 

REPORTINGt 
Maximum  Significant  Figuresi  3      Calculated  Uualuti  0.5»»     Tvaluei  e.5 

CALIBRATION* 
BL  plus  9  standards 

CONTROLS I 
Calibration  i  2  standards,  eg,  QCA 
D*"^*'*        <  1  standard  every  10  s«rr«»les. 

MODIFICATIONS! 

01/08/81  -Ion  chromatographic  procedure  for  precipitation  samples  uas  modified 
for  analysis  of  LoVol  UM0  filter  extracts  by  developing  the  above  filter 
extract  ion  procedure. 

10/03/84  -Microcomputer  for  automated  sampling  and  timing  was  introduced.  At 
that  time  automated  spiKlng  of  samples  with  Na2C03/N«HC03  Mas  introduced. 

10/05/85  -Mlcrocofwuter  used  for  data  reduction.  Three  additional  calibration 
standards  were  set  up. 

NOTES! 

Detection  criterion  is  based  on  duplicate  analyses  of  the  extract  from  one 
filter  because  duplicate  filters  are  not  received. 
No  data  summary  is  available  for  period  not  covered  in  performance  report. 
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NITROGEN    -    NITKftTE 

QUALITY   CONTROL    DATA    FROM    M/01/86    TO    11/12/86 

Lab»     Ion    Chromatography  Analytical    Range  t      a.s   to    100.0   ug.'Tilter    as    »J 


CALIBRATION 

COKTROL 1 

Nil  mb  e  r 
of    Data 

29 

CS 
85 

es 

Expected 
Concn 

80.0 

20.0 

100.0 

60.0 

Av .Concn 
Measured 

80.0 

20.  1 

100.  1 

60.0 

Av .Bias 

0.0 
0.  1 
0.  1 
0.0 

Standard< 1 ) 
Dev  iat  Ion 

a       t 

b       t 
a+b     1 
a-b     I 

0.70 
0.58 

0.90 
0.92 

s.d.<AB>i       SuCulthin    run)i  0.65         S<  betycen    runs)i  0.64      S/Sw  i       0.93 

On    any    given    day    the    calibration    is    accepted    If    the    values    obtained    lie    uithln 
the    ranges i 

94.0       to       106.0    for    A^^B 
56.0      to         64.0    -for    A-B 

DUPLICATES!         Number    of  San^le  Mean<2>  Coefficient 

Data   Pairs  Concn    Span  s.d.  of    var.<>:) 


31  0.0    -  10.0  0.46  15.  1 

3  10.0    -  25.0  1.12  7,0 

3  25.0    -  50.0  0,58  1.6 

1  50.0    -  100.0  N/A  N/A 

38  Overall  0.62  N/A 

STAMDARD   DEVIATION  <s.dupni  0,46  U  valuei  0.5  T   valuvi       2.5 


-  208  - 


QUALITY  CONTROL  GRAPHS 

NITROGEN  -  NITRATE  (UG/FILTER  AS  N) 


PROM:  14/01/BB 
TO:  11/12/B8 


loe.o 


100.0 


94.0 


64.0 


60.0 


96.0 


QUALITY  CONrrHOL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

«  DATA  >  15X  OUTSIDE  CL 


-+  CL 


-  CL 


+  CL 


-  CL 


lOOX 


0-2X  2-4X  '  4-6X  '  >  6% 
0-20%  F.S. 


0-2X  2-4X  4-6X  >  6X 
20-*S0X  F.S. 


0-2X 


S-4X 


rlOOX 


-50 


4-ex  >  BX 


50-lODX  F.3. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.J;   iOO  US/FILTER  AS  N 
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*♦»    NI7R0GEN-NI7KATE  PLUS  NITRITE    »»* 


IDENTIFICATION! 
Laboratory         i 
LIS  Test  Name  Code  i 
UJorK  Station  Code  t 
Method  Code        t 


Colour  imetry 

NNOTFR 

RNDhP 

leaocs 


Method  Introducedi  01/84/78 

Unit*  I  mg/L  a»  N 

Unit  Code         I  064807 

Supervisor        i  M.  Raul ings 


Sample  Type/Matrixi  Rivers,  LaKe* ,  Precipitation,  Soil  Extracts,  Effluents-. 

SAMPLING I 
Quantity  Required!  50  ml. 
Container         i  Glass  or  plastic  (polystyrene) 

ANALYTICAL  PROCEDURE i 

Nitrate  plus  nitrite  is  determined  on  the  supernatant  of  a  settled  saiTv>ltt, 
Nitrate  is  reduced  to  nitrite  in  alKal ine  media  at  36  C,  by  hydrazine  sulphate 
with  copper  as  a  catalyst.  Colourlmetry  is  based  on  the  formation  of  an  azo  dye 
by  nitrite,  su Iphan il amide ,  and  NCl-napthyl>  ethy lened iamine  d  Ihydrochlor ide  .  To 
control  metal  ion  interference,  sainples  are  passed  through  an  ion-exchange 
column  plor  to  the   reduction  step. 

Approximate   absorbancei  0.6  at  the  full  scale  level 

N.B.  Ammonia  plus  amm>on  ium,  nitrite,  and  reactive  orthophosphate  are  determined 
5  imul taneousl  y . 

INSTRUMENTATION! 

Basic  automated  modular  continuous  flow  system  plus  the  following  modules!  37  C 
heating  bath  <7.7  ml.  delay?,  ion  exchange  column.  Colour imetr ic  measurement  is 
through  a  1.5  cm.  light  path  at  520  nm. 

Data  capture,  reduction,  and  processing  via  a  multi-stage  microcom*>uter  system. 

REPORTING! 
Maximum  Significant  Figures*  3      Calculated  U  valuei  0,02»»     T  value!  0.1 

CALIBRATION! 
BL  plus  7  standards 

CONTROLS ! 
Calibration  i  LTBL  plus   3  standards 
Drift        I  BL  every    10  samples;  BL  plus  standard  every  20  sanv>les 

MODIFICATIONS! 

01/02/84  -Sample  filtration  was  eliminated  for  all  saiT«>le  classes  but  Great 
LaKes  <G>. 

15/05/84  -Conimordore  PET  microcomputer  system  yas  introduced.  At  this  time  the 
nunijer  of  calibration  standards  was  increased  from  3  to  7,  and  the  calibration 
techniqndnp-s  changed  from  linear  interpolation  to  the  use  of  a  quadratic. 

01/10/84  -Sample  filtration  uas  eliminated  for  Great  LaKes  <G)  san«>les. 

12/02/B6  -HP8820  microcomputer  introduced  to  replace  Comnordore  PET. 
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NlTROGEN-NITRftTE    PLUS    NITRITE 
QUALITY    CONTROL    DftTfl    FROM    01/03/86    TO    23/12/86 


Lab  t    Co  lour  ime-try 


Analxtical    Range »    0,1    to    5.00   mg.-O.   as    N 


CftLIBRATION  CONTTROLi 
f4^i  mb  «  r 
of    Data 


a 

b 
a  tb 
a-b 

c 
d 

c  -ri 


s  .  d  .  C  I=1B )  t 
s . d . <  CD  > I 


146 
146 

146 
146 
146 
146 
146 
146 


Expected 

Concn 

4.00 
1  .00 
5.00 
3,00 
1  .00 
0,50 
I  .50 

0.50 


Sw^within    run):  0.035 

Sw<within    run>t  0.008 


Av .Concn 
Measured 

4.01 

1  .00 

5.01 

3.00 

1  .00 
0,50 
1  .50 
0.51 


S< between    run* > i 
S<  between    run*  ) « 


Av .Bias 

Standard<  1 ) 

Dev  iat  ion 

6. 01 

0.050 

0,00 

0.01'? 

0.01 

0.054 

0.00 

0.050 

0.00 

0.014 

-0,00 

0.010 

0.00 

0.022 

0.01 

0,012 

0,037 

S/Sw 1        1.04 

0.012 

S/S»:        1.43 

On    any    given    day    the    calibration    i»    accepted    i-f    the    values    obtained    lie    within 
the    range*.* 


DUPLICATES I 


4,77 

to 

5,23 

for    A+B 

2.85 

to 

3.  15 

for    A-B 

1  .43 

to 

1.58 

for    C+D 

0.45 

to 

0.55 

for    C-D 

h-Ki  mb  e  r     o  -f 

Samp  1 e 

Mean<2> 

Coef f  ic  ient 

Data    Pairs 

Concn 

Span 

s.d. 
0.007 

of    var  .<  X) 

209 

0,00     - 

0.20 

10.9 

88 

0.20    - 

0.50 

0.010 

3.0 

46 

0.50    - 

1.00 

0.013 

1.8 

50 

1  .00    - 

2,50 

0.035 

2,  1 

40 

2.50     - 

5.00 

0.058 

1  .6 

434 

Dveral 

0.023 

N/A 

STANDARD    DEVIATION   <s.dupl>i  0,007 


Ui  valufti    0.02 


T  value!    0, 1 


OTHER  CHECKS I 


Long  Term  Bl anK 


Number 
of  Data 

146 


Data 
Mean 

0.01 


Standard^ 1 > 
Dev  iat  ion 

0.012 
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QUALITY   CONTROL   GRAPHS 

NITROGEN-NITRATE  PLUS   NITRITE    (MG/L   AS  N) 


FROM;  01/03/86 
TO:  23/12/85 


5.23 


5.00 


4.77 


1.58 


+  CL 


QUALITY  CONTROL  SAMPLE  A+B 


1.50 


1.43 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C+D 


3.15 


3.00 


-  CL      2.85 


+  CL 


-  -  CL 


QUALITY  CONTROL  SAMPLE  A-B 


.55 


.50 


.45 


—  +  CL 


-  -  CL 


QUALITY  CONTROL  SAMPLE  C-O 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

*t   DATA  >  15X  OUTSIDE  CL 


lOOX 


0-2X  2-4X  '  4-6X  '  >  6X 


rlOOX 


-50 


0-20X  F.S. 


0-2X  2-4X  4-6X  >  6X    0-2X  2-4X  4-6X  >  6X 
20-50X  F.S.  50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   5  MG/L  AS  N 
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»*»    NITROGEN  -  NITRftTE  PLUS  NITRITE    »»» 


IDENTlFICftTlONs 

Laboratory  * 

LIS    Tes-t    Name    Code  : 

UlorK    Station    Code     i 

Method    Code  i 

Sample    Type/Matrix  t    Sewage ,     Indus tr  iaj 
Ef-f  Uients 


Colour Imetry 

hMOTFR 

SDNP 

102CC2 


Method    Intro ductdt    0I/04/7B 
Units  I    mg/L    a»    N 

Unit    Code  t    064807 

Supervisor  i    M.    Rayl ings 

Ulaste ,    Le  achate/    Domestic    Waters, 


SRMPLINGi 
Quantity    Required!     10   mL 
Container  t    Glass    or    plastic    (polystyrene) 

ftNALYTICflL    PROCEDURE! 

Nitrate    plus    nitrite    is    determined    on    the    supernatant    of    a    settled    sample. 
Nitrate    is    reduced    to    nitrite    in    alKaline    media    at    37   C,    by    hydrazine    sulphate 
with    copper    as    a    catalyst.    Colourimetry    is    based    on    the    formation    of    an    azo    dye 
by    nitrite,    su 1 phan 1 1  amide ,    and    N  <  1 -napthy 1 Jethy lened iamined  Ihydrochl or idt , 
Approximate    absorbancei    0,7    at    the    full    scale    level 

N.B.    Nitrogen-nitrite,    n itrogen -ammon ia    +    ammonia,    and    reactive    phosphate    are 
determined    simultaneously, 

INSTRUMENTATION J 

Basic    automated    modular    continuous    flow    system   plus    the    following    modules:    37    C 
heating    bath    <7.7    mL    delay).    Col  our imetr ic    measurement     is    through    a     1.5    cm    light 
path    at    520    nm-    Two    analytical     ranges    are    obtained    from   the    output    of    the 
colour  ime ter . 


Calculated    U  valuei    0.1 


T  val ue :  0.5 


REPORTING: 
Maximum  Significant  Figures*  3 

CALIBRftTIONt 
BL  plus  6  standards 

CONTROLS : 
Calibration  t  LTBL  plus  3  standards 

°^**'*        '•  BL  every    10  blanks;  BL  and  standard  every    20  sanv>les 
Interference:  Nitrite  standard  (nitrate  and  nitrite  at  same  concentration  run 

separately:  zero  difference  is  expected)  confirms  effective  operation   of 

reduction  step.   Nitrate  standard  spiKed  with  calcium  < ISO  mg/L)  and  magnesium 

<  50  mg/L)  confirms  effective  operation  of  sanv>le  dilution. 

MODIFICATIONS! 

01/06/65  -Ion  exchange  column  was  removed  and  replaced  by  increasing  in-line 
sample  dilution  to  the  point  that  the  interference  check  could  be  retained  and 
no  loss  in  performance  was  observed. 

18/06/86  -HP9S20  microcomputer  system  was  Introduced.   At  this  time  the 
calibration  technique  was  changed  from  linear  Interpolation  to  quadratic  using  6 
standars  Instead  of  2.   One  analytical  range  is  now  used. 
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NITROGEN  -  NITRATE  PLUS  NITRITE 

QUALITY  CONTROL  DATA  FROM  03/01/86  TO  16/12/86 


Lab t  Colour Imetry 


Analytical  Range*  8.5  to  58.0  mg/L  as  N 


CALIBRATION  CONlKOLt 

Niimber 

Expected 

Av 

.Concn 

Av.6ia& 

Standard< \> 

of    Data 
142 

Concn 
35.0 

r^ 

asured 

-0.6 

Dcv  iat  ion 

a 

34,4 

0.53 

b 

142 

15.4 

15.  1 

-0.3 

0.26 

a*b 

142 

50.4 

49.6 

-0.8 

0.70 

a-b 

142 

19.6 

13.3 

-0.3 

0.45 

c 

145 

15.40 

15.  18 

-0.22 

0.315 

d 

145 

4.20 

4.07 

-0.  13 

0.  155 

c+d 

143 

19.60 

13.25 

-0,35 

0.442 

c-d 

145 

11.20 

11.11 

-0.09 

0.227 

s . d . <  A8  >  t 

Su< 

within 

run ) 

0.32 

S<  between 

runs 

>i 

0.42 

S/Sut        1.31 

s . d . <  CD  )  I 

5y< 

w  ith  in 

run  ) 

:          0.161 

S<  between 

runs 

)i 

0,248 

S/Sw I        1 . 55 

On  any  given  day  the  calibration  is  accepted 
the  rangest 


if  the  values  obtained  lie  within 


DUPLICATE8I 


47.4 

to 

53.4 

for    A+B 

17.6 

to 

21  .6 

for    A-B 

18.70 

to 

20.50 

for    C*D 

10.60 

to 

11.80 

for    C-D 

Number    of 

Sample 

Mcan<S> 

Coe  +  f  ic  itnt 

Data   Pairs 

Concn 

Sp 

an 

s  .d. 

of    var.<X.) 

227 

0.00    - 

2.00 

0.  108 

25.8 

44 

2.00    - 

5.00 

1.  131 

36.2 

43 

5.00    - 

10.00 

0.516 

7.1 

37 

10.0        - 

20.0 

0.25 

1.8 

e 

20.0       - 

50.0 

0.51 

1.8 

359 

Ove 

rail 

0.46 

N/A 

STANDARD  DEVIATION  <s.dupl>l 


O.  108 


U  ualu«i  0.  1 


T  valutti  0.5 


OTHER  CHECKS I 


Std.  Cal 

N03-N02 

N03-Ca/Mg 

Long  Term  81  anK 


Number 

of    Data 

1 

18 

1 

18 

1 

18 

1 

142 

Data 
Mean 

625 

0.  11 

-0.23 

0,04 


Standard< 1> 
Dcv  iat  ion 

44.  S 
0.081 
0.  189 
0.200 
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QUALITY   CONTROL   GRAPHS 

NITROGEN  -  NITRATE  PLUS  NITRITE    (M6/L  AS  N) 


FWOH:    03/01/86 
TO:    16/12/86 


53.4 


50.4 


47.4 


20.50 


+  CL     21-B 


ie.6 


QUALITY  CONTROL  SAMPLE  A+B 


19.60 


16.70 


-  CL      17.6 


+  CL     li-80 


+  CL 


QUALITY  CONTROL  SAMPLE  A-B 


11.20 


-  CL     10.60 


-  CL 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C-H) 


QUALITY  CONTROL  SAMPLE  C-D 


—  EXPECTED  VALUE 

CONTROL  LIMIT  tCL) 

M  DATA  >  lB5t  OUTSIDE  CL 


lOOX-i 


rlOOS 


0-Z% 


2-4X  4-6S  >  6X 
0-20X  F.8. 


0-2X  '  2-4%   '  4-6X  '  >  ex  '  0-2%     2-4X  4-5X  >  8X 


-50 


20-50X  F.S. 


50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF. S.J:   60  H9/L  AS  N 
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»»»         NITROGEN    -    NITRATE    PLUS   NITRITE         ♦»» 


IDENTIFICATIONt 
Laboratory  i 

LIS  Test  Name  Cod* : 
WorK  Station  Code  i 
Method    Code  i 

Sam«>le    Type /Mat  r  ix  t 


Colour  imetry 

hWOTUR 

t^NOa 

eeacca 


Method    Introductdi    01/04/78 
Units  I    mg/L   as    N 

Unit    Code  t    064607 

Supervisor  i    M.    Rayilngs 


Ministry    of    Health    Water    Sairples 


SflWLINQi 
Quantity    Required!    50   iri^ 
Container  i    Glass    or    plastic 

flNALYTlCftL    PROCEDURE  I 

Nitrate    plus    nitrite    is    determined    on    the    supernatant    o-f    a   settled    sample. 
Nitrate    is    reduced    to    nitrite     in    alkaline    media    at    37   C,   by    hydrazine    sulphate 
with    copper    as    a    catalyst.    Colourimetry     is    based    on    the    -format  ion    of    an    azo    dye 
by    nitrite,    sulph an il amide,    and    N(I-napthyl>ethylened  iamined Ihydrochloride.    To 
control     metal     ion     interference,    samples     are    passed    through    an     ion-exchange 
column    prior    to    the      reduction    step. 
Approx imate      absorb  an ce»    0.5    at    the    full    scale    level 

INSTRUhENTftTIONi 

Basic    automated    modular    continuous    flow    system  plus    the    following    modules!    37   C 
heating    bath    <7,7   mL      delay),    ion    exchange    column.    Colour  imetr Ic    measurement     is 
through    a    5.0    cm.     light    path    at    580    nm. 


REPORTINGi 
Maximum  Significant    Figures!    3 


Calculated    Ui  valuei    0.1«* 


T  ualuei    0.5 


CALIBRflTIONi 
BL   plus    1    standard    in    duplicate 

COhfTROLS  I 
Calibration    i    S    standards  ,    eg ,    GCA 
Or  if  t  1    BL   ttvery    10   samples;    S   standards    every    20   sarnples 
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N I TROGEN-N I  TRftTE +N I TR  I TE 
QUALITY    CONTROL    DftTA    FROM    Cl7/-eil/e6    TO    31/12/86 

Lab:    Colour  Ime^ry  ftnalytlcal    Range*    0.5   to    20.0   mgy-L    as    N 

CALIBRftTION    CONTROL* 

Number  Expected  Av .Concn  Av .Bias  Standard<  1  > 

of    Data  Concn  Measured  Deviation 


0 

19 

0 

09 

0. 

SS 

0 

17 

*  *  34  15.0  14.8  -0,2 

^  *  ^^  3.0  2.9  -0,1 

^*^  '•  94  13.0  17.7  -0.3 

^-^  '•  84  12.0  11.9  -0,1 

s.d.(AB):       SH«:wlthin    run)i  0.12  S<  between    run»>t  0.15         S/Sm  »        1.24 

On    any    given    day    the    calibration     is    accepted    if    the    values    obtained    lie    within 
the    ranges : 

17. 1       to  18.9    for    A+B 

11.4       to  12.6    for    fl-B 

DUPLICATES! 


Nvtmber 

of 

Samp  1 e 

r'tean<2> 

Coe 

f f  ic  lent 

Data    Pa 

ir  s 

Concn 

Span 

s.d. 
0.04 

of 

war  .<>:> 

180 

0,0    - 

2.0 

10.  1 

S4 

2.0    - 

5.0 

0.  10 

2,7 

22 

5.0    - 

10.0 

0.  13 

1.8 

S3 

10.0    - 

20.0 

0.  18 

1.3 

249 

Overal 1 

0.08 

N/A 

STANDARD   DEVIATION  <s,dupl> I         0,04  Uvalufti    O.l  Tvaluei    0.5 
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QUALITY  CONTROL  GRAPHS 

NITR08EN-NITRATE+NITRITE  (MS/L  AS  N) 


FROR  07/01/86 
TO;  31/12/06 


17.1 


12.8 


12.0 


11.4 


QUAUTY  CONTHOU  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  ICL) 

n     DATA  >  ISX  OUTSIDE  CL 


+  CL 


-  CL 


-+  CL 


-  CL 


lOOXn 


rlOOX 


0-2X     2-4X     4-6f     >  6X 
0-20X  F.S. 


0-2%     2-4X     4-8X     >  6X 
20-eoX  F.S. 


0-2X     a-4X     4-8X     >  6X 
30-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.SJ:   20  M8/L  A8  N 

-  218  - 


*♦»         NITROGEN    -    NITKftTE    PLUS    NITRITE  ««» 


IDENTIFICftTION: 

Laboratory  i  Dorset 

LIS    Test    Name    Code  i  hWOTFR 

WorK    Stat  ion    Code     i  DONUT 

hiethod    Code  i  I525C2 

Sample    Type/Mat r  ixi  Streams , 


Method    Introduced! 
Units  t 

Unit    Code  i 

Superv  isor  i 

LaKes  ,    Prec  ipitat  ion 


I 3/06/78 

ug/L    as    N 

063807 

F.    Tomassini 


Sft^FLlNGs 

Quantity    Required t    50   mL 

Container  :    Plastic    < po  lystyrene  ) 

SftMPl.E    PREPARATION: 
No    sample    prep ar at  ion    needed. 

ANALYTICAL  PROCEDURE: 

Nitrate  plus  nitrite  is  determined  on  the  supernatant  of  a  saw>le.  Nitrate  is 

reduced  to  nitrite  in  alKal ine  media  at  37  C,  by  hydrazine  sulphate  with  copper 

as  a  catalyst.  Colourimetry  is  based  on  the  formation  of  an  azo  dye  by  nitrite, 
sulphanilamlde ,  and  ^K  1 -napthy 1  >ethy 1 ened iamlned ihydrochlor ide ,  To  control  metal 

ion  interference,  samples  are  passed  through  an  ion-exchange  column  prior  to  the 

r educ t  ion  s t ep  . 

Approximate   absorbance  :  0,4  at  the  full  scale  level. 
N.B.  Ammonia  plus  ammonium  is  determined  simultaneously. 

I NSTRUMENTAT I ON : 

Basic  automated  modular  continuous  flow  system  plus  the  following  modules:  37  C 
heating  bath  <7.7  ml.  delay),  ion  exchange  column.  Colour imetr ic  measurement  Is 
through  a  5.0  cm.  light  path  at  520  nm. 


REPORTING: 
Maximum  Significant  Figure*:  3 

CALIBRATION: 
BL  plus  2  standards 


Calculated  Ul  value:  2 


T  value:  10 


CONTROLS : 
Calibration  :  LTBL   plus  2  st andards  ,eg  ,  QCA 
D*"**"*         *  BL  plus  1  standard  9\fry     lO  safiples 
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NITROGEN    -    NITRATE    PLUS    NITRITE 
QUALITY    CONTROL    DATA    FROM   09/© 1/86    TO   23/12/86 

Labi    Dorset  Aniilytical    Ranges       10    to    300   ug/L    as    N 


CALIBRATION 

CONTROL I 

Number 

Expect 

sd 

Av .Concn 

Av  .  6 1  as 

Standard< 1 ) 

1 

of  Data 
51 

Concn 

Measured 
376 

1 

Oev  iat  ion 

a 

375 

4.8 

b 

1 

51 

125 

127 

e 

3*8 

a+b 

t 

51 

500 

503 

3 

7.5 

a-b 

t 

51 

890 

z^e 

-e 

4.5 

S.d.<AB>t       SwCuithln    run)t               3,2         S<;  betueen    runs)i  4.4       S/Su »        1,37 

On    any    given    day    the    calibration    is    accepted  if    the    values    obtained    lie    Hlthin 
the    rangesi 

478         to    530       -for  A+B 

230         to    E70      for  A-B 

DUPLICATES*          Number    of                       Sample  Mean<2>                  Coefficient 

Data   Pairs              Concn    Span  s.d.                      of    war.</.> 


83                                 0-50  2.2  16. S 

13                            50       -             100  'l.l  5-6 

31                          100       -            250  12.2  7.3 

10                         250       -            500  4,1  l.S 

137                               Overall  6.3  N/ft 

STANDARD    DEVIATION  <s,dupl>t          2.2  W  value!    2  T   valu«i        10 

OTHER    CHECKSi                                           Number  Data  Standard<l) 

of    Data  Mean  Deviation 


Std .    Cal .  <  46  359  26.3 

Long    Term  BlanK  1  51  O  1.2 
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QUALITY    CONTROL   GRAPHS 

NITROGEN   -   NITRATE  PLUS   NITRITE  (UG/L   AS  N) 


FROM:    09/01/88 
TO:    23/12/86 


530 


470  i 


270 


500  — >-^-^ 


290 


230 


+  CL 


i:-=L^^ 


QUALITY   CONTROL   SAMPLE   A+B 


crtY^^ 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  (CLJ 

*t  DATA  >  laX  OUTSIDE  CL 


CL 


+  CL 


X^ 


-  CL 


lOOX 


0-aX  2-4X  4-6X  >  EX 
0-20X  F.S. 


f-^rj^ 


0-2X  2-4%  4-eX  >  6X 
20-50X  F.S. 


rlOOX 


r50 


0-2X  "  2-4X  '  4-6X  ' > 
50-lOOX  F.S. 


6X 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.J:   500  UG/L  A3  N 
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*♦« 


NITROGEN    -    NITRITE 


*** 


IDENTlFICFlTIONi 

Laboratory  i  Colour Imetry 

LIS  Test  Name  Code i  NN02FR 

WorK  Station  Code  i  RNDNP 

Method  Code         i  102DCE 


Method  Introduced!  01/0<;/78 

Units  I  mg/L  as  N 

Unit  Code  t  064807 

Superyisor        i  M.  Raul ings 


Sample  Type/Matrix:  Riuers,  LaKes ,  Precipitation,  Soil  Extracts,  Effluents. 

SAt-FLirro: 
Quantity  Required:  10  mL 
Container         i  Glass  or  plastic  < polystyrene ) 

ANALYTICAL  PROCEDURE » 

Nitrite  is  determined  on  the  supernatant  of  a  settled  sample  by  formation  of  an 
azo  dye  using  su I phan i 1  amide  and  NC 1 -naphthy 1 > -ethy 1 ened iamine  d ihydrochlor ide  , 
Approximate  absorbance »  0.6  at  the  full  scale  level, 

N.B.  Ammonia  plus  ammon lum,n Itr ate  plus  nitrite,  and  reactive  or thophosphate  are 
determined  simultaneously, 

INSTRUhENTATIONt 

Basic  automated  modular  continuous  flow  system  with  colour imetr ic  measurement 
through  a  5.0  cm.  light  path  at  520  nm. 
Data  capture,  reduction,  and  processing  via  a  multi-stage  microcorwuter  system 

REPORTING: 
Maximum  Significant  Figuresi  3      Calculated  Ui  valuci  O.001«*   T  valuet  0.005 

CALIBRATION! 
BL  plus  7  standards 

CONTROLS  I 
Calibration  :  LTBL  plus  3  standards,  e.g.,  OCA 
D»*i*f*        »  BL  Kvtry    10  samples;  BL  plus  standard  every  20  sarT»>les 

MODIFICATIONS! 

01/0S/B4    -Sample    filtration    uas    eliminated    for    all    sanr«>le    classes    but    Great 
LaKes    (  G)  , 

15-/05/84    -Microcomputer    system   was     introduced.    At    this    time    the    nun*>er    of 
calibration    standards    was     increased    from   3    to    7,    and    the    calibration    technique 
was    changed    from    linear     Interpol  at  ion    to    the    use    of    a    quadratic. 

Ol/10/'84    -Sample    filtration    was    eliminated    for    Great    LaKes    <G)    sanv>les. 

12/02/86    -HP3920    microcomputer     introduced    to    replace    Commordore    PET. 
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NITROGEN-NITRITE 
QURLITY    CONTROL    DflTft    FROM    01/03/86    TO    £3/12/86 


Lab:    Colour imetry 


Analytical     Range:    0.005    to    0,£50    mg/L    a&    N 


CftLIBRATION 

CONTROL I 

f4u  mb  e  r 

Expected 

Av 

.Concn 

Av .Bias 

Standard^  1 > 

, 

of    Data 
146 

Concn 

0.200 

Measured 

-0.003 

Dev  iat  ion 

a 

0.  197 

0.0027 

b 

\ 

146 

0.050 

0,050 

-0.000 

,           0.0014 

a+b 

1 

146 

0.250 

0.246 

-0.004 

0.0031 

a-b 

I 

146 

0.  150 

e.  147 

-0.003 

0.0023 

c 

146 

0.050 

0.050 

-0.000 

0.0014 

d 

146 

0.025 

0.025 

0.000 

0.0013 

c*d 

146 

0.075 

0.075 

-0.000 

0.0024 

c-d 

146 

0,025 

0.025 

-0,000 

0.001 1 

s  .d  .';  AB>  :        Su<  w  ith  in    run  )  *        0.002  1 
s.d.CCD):       Sw<within    run):       0,0008 


SC between    runs > i       0,0022         5/Su i        1.05 
SCbetueen    runs):       0.0014         S/Sw :       1.74 


On    any    given    day    the    calibration     is    accepted  If    the    values    obtained    lie    uithin 

the    ranges : 

0.239   to   0.261  for  A+B  ' 

0.  142   to   0.  157  for  A-B 

0.067   to   0.082  for  C+D  ' 

0.020   to   0.030  for  C-D  i 


duplicates: 


Nu  mb  e  r 

Of 

Samp 

le 

Mean<£) 

Data    Pa 

irs 

Concn 

Span 

s  .d. 

237 

0.000     - 

0.010 

0 . 0009 

88 

0.010    - 

0.020 

0.0015 

83 

0.020    - 

0.   100 

0.0032 

16 

0,100     - 

0.250 

0.0044 

404 

Overal 1 

0.0019 

STANDARD  DEVIATION  <s.dupl)i    O.OOOS 


OTHER  checks: 


Long  Terro  81  anK 


Nurf^er 

of  Data 

146 


Coef f  ic  ient 
of  var  .<  '/.> 

13.2 
10,3 

6.4 

2.  1 

N/A 


U   valutti    0.001 

Data 
Mean 


T  value:    O.OOS 


0.001 


Standard^  1 ) 
Dev  iat  ion 

0.0015 
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QUALITY  CONTROL  GRAPHS 

NITROGEN-NITRITE    (H6/L  AS  N) 


from:    01/03/B6 
Ta    28/12/88 


,261 


.230 


.088 


♦  O-     .188 


.280 i-i-i— 


QUAUZTY  CWfTROL  SAMPLE  A-t« 


+  CL 


-  CL 


QUALITY  CONTnOL  SAMPLE  C-H) 


.150 


-  CL      .143 


•I-  CL 


QUALITY  COrrmOL  SAMPLE  A-B 


.030 


.028 


.020 


-  CL 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C-D 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

II  DATA  >  IBS  OUTSIDE  CL 


lOOX 


O-ax  2-4X  4-8H  >  61   0-2X  2-4X  4-BX  >  6X 
0-20S  F.S.  20-60S  F.8. 


rlOOX 


0-2X 


-80 


2-4X  4-6X  >  ex 
50-lOOX  F.S. 


CQ^nENTnATZON  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   .28  MB/L  AS  N 
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»**         NITROGEN    -    NITRITE  »»» 

lOErJTlFICflTION: 

Laboratory                        t  Colour imetry  Method     Introduced:    61/04/76 

LIS    Tei-t    Name    Code:  M^K)2FR  Unit*  i    n>9/L    &&    N 

WorK    Station    Code     :  SDNP  Unit    Code  :    064807 

Ntethod    Code                     :  102CC2  Supervisor  :    M.    R«ulin9s 

Sample    Type/Mat  r  ijt :  Seyage,  Industrial     Waste,    Leachate  ,  Domestic    Waters, 

Ef -fluents 

SA^f>LING: 
Quantity    Required:     10    ri^ 
Container  :    Glass    or    plastic    < polystyrene ) 

ftNflLYTICftL    procedure: 

Nitrite  is  determined  on  the  supernatant  o-f  a  settled  sarT«>le  by  formation  of  an 
azo  dye  using  su I phan i 1  amide  and  N  C  1 -naphthy 1  ) -ethy lened iamine  d ihydrochl or ide  . 
Approximate    absorbance:    0,3    at    the    -full     scale    level. 

N.B.    Nitrate    plus    nitrite,    ammonia    plus    ammonia,    and    reactive    orthophosphat e    are 
determined    simultaneously, 

instrumentation: 

Basic    automated    modular    continuous    flow    system  with    col  our imetr ic    measurement 
through    a    5.0    cm.     light    path    at    530    nm. 

reporting: 
Maximum   Significant    Figures:     3  Calculated    WvaluH    0.005  T   value:    0,025 

calibration: 

BL  Plus  6  standards 

CONTROLS  I 
Calibration  :  LTBL  plus  3  standards,  eg,  QCA 
°''***        ^  Bl-  ^'^^ry    10  samples;  BL  plus  standard  evry    20  san«>les 

modification: 

18/06/86  -HP9980  microcomputer  system  was  introduced.   At  this  time  the 
calibration  techn  i<iue  uas  changed  from  linear  interpolation  to  "Quadratic  using  6 
standards  instead  of  2. 
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NITROGEN  -  NITRITE 

QUALITY  CONTROL  DATA  FROM  03/01/86  TO  16/13/86 


Lab:    Co  1  o  n  r  i  rne  t  r  y 


Analytical     Range:    0.02S    to    £.00    mg/L    as    N 


CALIBRATION 

CONTROL : 

Nu  mb  e  r 

of  Data 

C    1 

145 

d   I 

146 

c  +d  3 

145 

c-d  1 

145 

Expected  Av.Concn  Aw. Bias 

Concn  hteasured 


J-'^OO  1.398  -0.002 

®'700  0.B88  -0,0ie 

2.100  2.086  -0.014 

0-700  0,709  0.009 


Standards  1  > 
Dev  iat  ion 

0.0£B2 
0.0204 
0.0390 
0.0173 


s.d.<CD>:       Su<within    run):       0.0122  S(between    runs):       0.0213         s/5u :        1.74 

the'ransesr    '""    '''    -libnation    is    accepted    if    the    .alues    obtained    lie    within 

1.350       to       2.250    for    C+D 
0.600       to       0.800    for    C-D 

DUPLICATES!         Number    of  Sample  Mean<2>  Coefficient 


Data   Pairs  Concn    Span  s.d. 


of  var.CX) 


322  0.000  -    0.200  0,0052  23.3 

^S  0.20   -    1 .00  0,054 

13  1 .00       -         2,00  0. 122 

3^6  Overall  0.033 


11.4 
7.4 
N/A 


STANDARD   DEVIATION   Cs.dupl):  0.0052  W  valuel    0.005  T   value:    0.025 

OTHER    checks:  Ni,„^er  Data  Standard<l> 

o-f    Da-ta  ^tean  Deviation 


Std.    Cal  I  IB  527  55^5 

Long    Term    BlanK  i  143  0.002  0.0043 
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QUALITY   CONTROL  GRAPHS 

NITROGEN  -  NITRITE    (M6/L  AS  N) 


FROM:    03/01/88 
TO:     18/12/86 


2.250 


+  CL 


2.100 


\y^ 


l.BSO 


\ 


\^^^ 


QUALITY  CONTnOL  SAMPLE  C+D 


.800 


.700 


^\!\l^i\^-M^^^ 


-   CL 


+  CL 


,800 


-  CL 


QUALITY  CONTROL  SAMPLE  C-0 

EXPECTED  VALUE 

CONTROL  LIMIT  (CD 


lOOX-i 


rlOOX 


-00 


0 


0-2X 


2-4X  4-eX  >  6X   0-2X 
0-20S  F.8. 


2-4S  A-BX     >  6% 
20-50X  F.8. 


0-2X  2-4X  4-6X  >  6X 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.SJ;   2  M6/L  AS  N 
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»♦*         NITROGEN-TOTAL    KJELDAHL       ♦»* 


IDENTIFICATION! 
Laboratory  i 

LIS  Test  Name  Cod« i 
UlorK  Station  Code  t 
Method    Code  i 


Colour  Jmctry 
NNTKUR 
RTNP 
Qe4AC2 


htethod  Introduced! 
Units  I 

Unit  Code         I 
Supervisor        s 


01/84/79 

mg/L  as  N 

064807 

M.  Raul  ins* 


Sample  Type/Matrlxi  Rivers,  LaKes ,  Precipitation/  Soil  Extracts,  Effluents. 

SAfPLIMGi 
Quantity  Required!  SO  mL 
Container         i  Glass  or  pi  as tic  < polystyrene) 

ANALYTICAL  PROCEDURE t 

Samples  are  digested  in  a  sulphuric  acid-mercuric  oxide-potassium  sulphate 
media  using  tuo  blocK  digesters  Kept  at  SO0  C  and  380  C.  The  pH  of  the  digestate 
is  adjusted  in-line  In  two  stages  and  then  ammon  ia  is  determined  by  format  ion  of 
indophenol  blue  in  a  buffered  system  using  n  Itropruss ide  as  a  catalyst. 
Approx  imate  absorb ancct  0.3  at  the  full  scale  level 
N.B.  Total  phosphorus  is  determined  simultaneously. 

INSTRUMENTATION! 

-BlocK  digesters<2> 

-Basic  automated  modular  continuous  floM  system  plus  1  modulet37  C  bath  <7.7  mL 
delay).  Co  1  our imetr ic  measurement  is  through  a  5.0  cm.  light  path  at  630  nm. 

-Data  capture,  reduction,  and  process ing  via  a  multi -stage  microcomputer  system 


Calculated  UJ  valuei  0.08** 


T  value i  0. 1 


REPORTING* 
Maximum  Significant  Figures*  3 

CALIBRATION! 
BL  plus  4  undigested  standards 

CONTROLS ! 
Calibration  »  LTBL  plus  2  undigested  standards,  eg,  QCA 

Recovery     i  3  digested  BL  plus  3  digested  standards  in  duplicate,  eg,  Rl 
Drift        I  BL  every  10  samples;  BL  plus  undigested  standard  evory    SO 
samples 

MODIFICATIONS: 

15/08/83  -Microcomputer  system  was  introduced.  At  this  time  the  calibration 
technique  was  changed  from  linear  interpolation  to  the  use  of  a  quadratic. 

28/02/86  -HP8S20  microcomr'Uter  replaced  Coiwnordore  PET. 

NOTES! 

System  is  calibrated  with  undigested  standards,  but  sample  concentrations  are 
adjusted  to  reflect  day's  value  for  digested  blanK. 
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NITFOGEN-TOTAL    KJELOAHL 
QUftLITY    CONTROL    DATA    FROM    26/02/86    TO    23/12/86 

Lab:    Col  our  Inrwtry  Analytical    Ranges    0.1    -to    2,00   mg/L   as    N 

CALIBRATION   CONTROL! 

Number  Expected  Av.Concn  Av.Blas-  StandardC  1> 

o-f    Data  Concn  Measured  Oe'.'lation 


a  •  163  1.50  1.50  -0,00  0,016 

^  ^  163  0 , 50  O . 50  -0 , 00  0 , 025 

*  *  tj  !  1 63  E  .  00  e  .  00  -0  .  OO  0  .  034 

*"t'  '  163  1.00  1,00  0.00  0,026 

s.d.<AB):       SuCwithln    run ) i  0.018  S< between    runs):  0.021  S/Sw :        1.14 

On    any    given    day    the    calibration     is    accepted     if    the    values    obtained    lie    within 
the    ranges : 

1.81       to  2.08    -for    A+B 

0.84       to  1 .06    for    A-B 

RECOVERIES!  Number  Expected  Av.Conc,  Standard^ 1 > 

of    Data  Concn  Measured  Deviation 


r\i                 163  1 .40  1 .36  0.045 

•^2        :                 163  0.64  0.82  0.858 

•^3        ■                 162  0,28  0,S7  0.021 

DUPLICATES*          Number    of  Sample  Mean<E>  Coefficient 

Data    Pairs  Concn    Span  s.d.  of    var.CV;) 


75                           0.00    -  0.20             0.015  8.3 

H75                         0.20    -  0.50            0.025  7,7 

86                         0 . 50    -  1 . 00            0 . 037  5 . 5 

SE                          1.00    -  2.00            0.070  4.7 

''58                                  Overall                        0.030  N/A 

STANDARD    DEVIATION  <s,dupl> I          0.015                            UvAluei    0,02  Tvaluei    0,1 

OTHER    CHECKS*                                           Number                             Data  Standard<n 

of    Data                          Mean  Deviation 


Long    TermBlanK  :  163  -0.01  O.OIO 

Digested    Blank  i  161  0,02  0,023 
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QUALITY   CONTROL   GRAPHS 

NITROGEN-TOTAL   KJELDAHL     (MG/L   AS  N) 


PROM:  26/02/86 
TO:  23/12/86 


2.09 


2.00 


1.91 


+  CL      1-06 


-  CL 


QUALITY  CONTROL  SAMPLE  A+B 


.94 


1.00 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A-B 


—  EXPECTED  VALUE 

• •  CONTROL  LIMIT  {CD 


1.47 


1.40 


1.33 


lOOXn 


RECOVERY  SAMPLE  R3 
M  DATA  >  15%  OUTSIDE  CL 


rlOOX 


V/MttVa 


0-2X  2~4X  4-6X  >  6X    0-2X  2-4X  4-6X  >  6X    0-2X  2-4X  4-6X  >  6X 
0-20X  F.S.  20-50X  F.S,  ,  50-100X  F.S. 

CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.);   2  MG/L  AS  N 


-50 
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♦*»    NITROGEN  -  TOTftL  KJELDflHL   *»* 


IDENTIFICATIOMt 

Laboratory  :  Colour imetrx 

LIS  Test  Name  Code*  NNTKUR 

l^rK  Station  Code  :  STKhF 

Method  Code         i  004BC2 

Sample  Type/MatrlxJ  Sewage,  Industrial 
Leachates 


Method  Introduced E 
Un  i  t  s  1 

Unit  Code  i 

Supervisor        i 


01/04/73 

mg/L  as  N 

064807 

M.  Raul ings 


W*»te,  Domestic  Waters,  Effluents, 


SAMPLING: 
Quantity  Requiredi  S0  mL 
Container         i  Glass  or  plastic  < polystyrene > 

ANALYTICAL  PROCEDURE* 

Samples  are  digested  in  a  sulphuric  acid-mercuric  ox ide-potass ium  sulphate 
media  using  two  blocK  digesters  Kept  at  200  C  and  360  C.  The  pH  of  the  digestate 
is  adjusted  in-line  in  two  stages  and  then  ammonia  is  determined  by  formation  of 
indophenol  blue  in  a  buffered  system  using  n itropruss  Ide  as  a  catalyst. 
Approximate  absorbancei  1,1  at  the  full  scale  level 
N.B.  Total  phosphorus  Is  determined  simultaneously. 

instrumentation: 

-Bl ocK  d  igesters<  2> 

-Basic  automated  modular  continuous  flow  system  plus  one  heating  bath  <7,7  n^ 
delay).   Col  our Imetr ic  measurement  is  through  a  5.0  cm.  light  path  at  630  nm. 


T   value :    O.SS 


REPORTING! 
Maximum   Significant    Figures*    3  Calculated    Wvaluei    0,05 

CALIBRATION! 
BL  plus  6  undigested  standard 

CONTROLS I 

Calibration  :  LTBL  plus  4  undigested  standards,  eg,  QCA 

Recovery  :  2  digested  BL  plus  3  digested  standards  in  duplicate,  eg,  Rl 

Drift  I  BL  tvery     10  samples;  BL  plus  standard  ^very    20  sanv>les 

modifications: 

01/10/85  -Higher  range  selected,  full  scale  changed  from  10  to  25  mg/L  as  N, 
New  calibration  controls  added. 

18/06/86  -HP9920  microcomputer  system  was  Introduced.   At  this  time  the 
calibration  technique  was  changed  from  linear  intrpolation  to  quadratic  using  6 
standards  instead  of  2. 

NOTES 1 

♦♦System  is  calibrated  with  undigested  standards.   Min imum  d i lut ion  is  SOX 
(i.e.  factor  of  two),  -merefore  actual  W  and  T  values  are  twice  that  listed. 
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NITKD6EN  -  TDTAL  KJELOAHL 

QUALITY  COhfTROL  DATA  FROM  03/01/86  TO  16/18/86 


Labi  Colour imetry 


Analytical  Rangei  O.SS  to  2S.0  mg/L  as  N 


CALIBRATION 

COmT?0Li 

Number 

of    Data 

a 

176 

b 

175 

«+b 

173 

a-b 

175 

c 

175 

d 

172 

c+d 

171 

c-d 

171 

Exp«cttd 
Concn 

17.5 
7,0 
24.5 
10.5 
7.00 
1.40 
8.40 
5.60 


i.d.CAB)!       Su<Mithln    run):  O.ia 

s.d.CCD):       Sw<within    run>:  0.167 


Av, Concn 
Measured 

17.4 

6.9 

24.3 

10.5 

6,89 

1.40 

s.ae 

5.49 


SC  between  runsX 
S<  between  runs  )  i 


Av .  B  i  as 

8tandard< 1) 

Dev  iat  ion 

-0,1 

0.  18 

-0.  1 

0.  12 

-0.2 

0.26 

0.0 

0.  17 

-0.11 

0.  121 

-0.00 

0.215 

-0.  le 

0.258 

-0.11 

0.236 

0.  IS 

5/Sul       1,27 

0.  174 

S/Su I        1 . 05 

On  any  given  day  the  calibration  is  accepted  i*  the  values  obtained  lie  within 
the  ranges  t 


RECOVERIES! 


DUPLICATES! 


23.4         to       25.6 

for    A+B 

9.8         to        11.2 

for    A-B 

7. 35      to          8.85 

for    C*D 

5.30      to         5.90 

for    C-D 

Number 

Expected 

Av .Cone . 

Standard^ 1> 

of    Data 

Concn 

Measured 

Dev  iat  ion 

r  1 

1 

166 

17.5 

17.4 

1.05 

r2 

1 

166 

7.00 

6,82 

0.291 

rS 

t 

170 

3.50 

3.35 

0.126 

Number 

of 

Samp  1 e 

Mtan(2> 

Coefficient 

Data    P 

a  irs 

Concn    Span 

s.d. 
0,091 

of    var  .<  X> 

206 

0.00    -             1.00 

19.8 

70 

1 . 00    -            2 . 00 

0.  152 

10. 6 

98 

S.OO    -            5.00 

e.21B 

6,5 

64 

5,0       -          10,0 

0.28 

3,8 

67 

10.0       -         25.0 

0.36 

2,3 

466 

Overal 1 

0,21 

N/A 

STAI^ARD   DEVIATION  (s,dupl> 


0.081 


l*i  vAluai    0.05 


T  valuai    0.25 


OTHER    CHECKS! 


Std.    Cal 

Long    Term   BlanK 

Digested    BlanK 


Number 
of    Data 

21 
174 
165 


Data 
Mean 

256 
0,07 
0.07 


StandardC 1 > 
Dev  iat  ion 

23.0 
0.058 
0.051 
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QUALITY   CONTROL   GRAPHS 

NITR06EN  -  TOTAL  KJELDAHL    (M6/L  AS  N) 


FROM:  03/01/B6 
Ta  16/12/88 


20.6 


♦  CL 


24. 


"tlp^p^^ 


23.4 


8.80 


8.40 


7.90 


QUALITY  CONTROL  SAMPLE  A+B 

11 


-  CL 


+  CL 


QUALITY  CONTROL  SAMPLE  C+D 


♦  CL 


QUALITY  CONTROL  SAMPLE  A-B 


0.90 


0.60 


-  CL     S.30 


-  CL 


-+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C-D 


EXPECTED  VALUE 
CONTROL  LIMIT  (CD 


18.4 


17.0 


16.6 


4.0i 


'■"'<' ^>f|#'''^ 


RECOVERY  SAMPLE  Rl  RECOVERY  SAMPLE  R3 

M  DATA  >  19X  OUTSIDE  CL 


lOOX 


rlOOX 


-SO 


0-2X  2-4X  4-6X  >  BX 
0-20X  F.9. 


0-2X  2-4X  4-^%     >   6X 
20-SOX  F.8. 


0-2X  2-4X  4-6X  >  6X 
SO-IOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  tF.S.}:   25  M6/L  AS  N 
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*»•    OXYGEN  -  BIOCHEMICAL  DEf^ND    »»» 


lOENTIFlCftTIONi 
Laboratopy  i 
LIS  Tas-t  Namtt  Code  t 
UJorK  Station  Code  i 
Method  Code  t 
SaiT«>Ie  Type/Matrixi 

Lcachates 


Sol  ids  and  BOD 

BODS 

SBB0D5 

eeiAis 

Sewage  ,     Industr lal 


Mftthod  Introducadi 
Units  1 

Unit  Coda         i 
Suparv  isor        i 
Waste,  Effluents 


Before  '61 
mg/L  as  O 
064808 
P.  Canpbtll 


Domes t  ic  Waters, 


SAMPLING! 
Quantity  Required:  400  rri^ 
Container         i  Glass  or  plastic 

SAMPLE  PREPARATION: 

If  necessary  sample  pH  Is  adjusted  to 
reaction  with  sodium  sulphite. 


neutral  and  chlorine  is  removed  by 


ANALYTICAL  PROCEDURE i 

Using  dissolved  oxygen  <D0)  analyses,  samples  arc  measured  for  oxygen  depletion 
after  a  five  day  period  <B0D5)  of  storage  in  the  darK  at  20  C,  If  necessary 
dilutions  are  made  with  aerated,  nutr  lent -enr  iched  water  to  obtain  a  50-75>^ 
oxygen  depletion.  If  the  sample  has  undergone  any  of  the  sarrv»le  preparation 
steps  listed  above  or  if  the  sample  is  an  industrial  waste,  a  sewage  seed  is 
added.  For  such  samples  calculation  of  an  appropriate  seed  correction  is 
required. 

instrumentation: 

-  Weston  and  StacK  Oxygen  analyzer  plus  DO  probe  equipped  with  stirrer  and 
fitted  with  a  Teflon  membrane  of  0.5  mil  thicKness  which  is  permeable  to  oxygen. 

-  Titration  equipment  for  WinKler  analysis  of  dissolved  oxygen 

-  Incubator<  19-21  C);  BOD  bottles  OOOrri.) 


REPORTING I 
Maximum  Significant  Figures:  3 


Calculated  U  valuet  0.2 


T  values  1 


CAL  I  BRAT  I ONC  DO  )  I 

BlanK  is  a  sulphite  solution  (negligible  D0>  and  the  standard  is  air-saturated 
distilled,  deionized  water.  The  DO  content  of  the  latter  is  read  from  a  table 
after  measuring  its  temperature  and  the  barometric  pressure  in  the  laboratory. 

CONTROLS I 

Cal ibration<DO)i  2  "solutions-  of  distilled  water  which  have  been  partially 
stripped  of  DO  by  flushing  with  nitrogen.  These  ■solutions-,  of  different  but 
unKnown  DO,  are  analyzed  with  the  DO  probe  and  by  the  WinKler  titration 
procedure.  The  difference  between  the  values  for  the  two  analytical  methods  is 
utilized  as  a  slope  control  for  the  DO  probe. 

Recovery<B0D3>i  2  BL  plus  3  standards,  eg,  RU  the  expected  BODS  is  67X  of  the 
oxygen  requirement  for  complete  oxidation. 

Drift<00>      t  Air  saturated  distilled  water  after  ^^^ry    24  sanv>les. 

MODIFICATIONS 

01/05/81  -Quality  control  program  for  DO  was  expanded,  and  the  use  of  standard 
300  ml.  BOO  bottles  was  restored. 

25/06/84  -Digital  burette  (readability  to  O.Olnl.)  replaced  glass  burette. 

03/03/86  -Microcomputer  system  interfaced  to  oxygen  meter  for  worKstation 
control  and  direct  computer  input. 
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OXYGEN   DEMAhD    -    BIOCHEMlCftL 
QUALITY    CONTROL    DftTft    FROM    02/01/86    TO     19/13/86 

Lab:    Solids.    And    BOD  Analytical    Range  i       1    to    400   mg/L    as    O 

CALIBRATION  CONTROL: 

Number  Expected  ftv.Concn  Av.Bias  Standard^  1) 

of    Data  Concn  Measured  Deviation 


*    ■■               94                0  .  00  0  .  00              0  .  00              0.113 

^        *           84            0.00  -0.01          -0.01           0.125 

On  any  given  day  the  calibration  is  accepted  i-f  the  values  obtained  for  A  and  B 
lie  within  the  range: 

-0.35   to  0,25 

RECOVERIES!                             Number                  Expected  Av.Conc.               Standardt  1) 

of    Data                Concn  Measured                Deviation 


•"^       *                 97                                   2.17  2.16  0.105 

^2       :                 97                                   4.34  4,28  0.348 

"^3       ■                   96                                      6.52  6.45  0.260 

DUPLICATES!          Number    of                       Sample  Mean<2)  Coefficient 

Data    Pairs  Concn    Span  s.d.  of    var.O;? 


22                            0.0-              5.0  0.30  12.9 

30                             5-20  1.3  10.9 

42                         20-50  2.4  6.8 

58                        50         -          100  4.1  5.2 

70                       100         -         400  7.5  5    0 

£22                                 Overall  4.9  N/ft 

STANDARD    DEVIATION  <s.dupl):          0.30  U  vftluO    0.2  T   valud 

OTHER    CHECKSI                                           Number  Data  Standard<l) 

of    Data  Mean  Dev  iat  ion 


5    day    DDW   BlanK  :  98  O. IS 

5    day    BOD    BlanK  :  97  0,22 


0.  102 
0.  142 
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QUALITY  CONTROL  GRAPHS 

OXYGEN  DEMAND  -  BIOCHEMICAL  (MG/L  AS  0) 


FROM;  02/0 1/B8 
TO:  19/ i 2/86 


0.0 


+  CL 


-  CL     -.20 


QUALITY  CONTROL  SAMPLE  A 


0.0 


♦  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  B 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 


2.60 


2,17 


1.74 


7.17 


6.S2 


a. 87 
RECOVERY  SAMPLE  HI  RECOVERY  SAMPLE  B3 

•I  DATA  >  15X  OUTSIDE  CL 


iOOX-i 


rlOOS 


0-2X     2-4H     4HW     >  6X 
0-80%  F.S. 


^A^ 


0-ax    a-4X    4-ex    >  si;     o-2X    2-4X    4-6x  '>  ex 

20-COX  F.S,  eO-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.SJi   400  MB/L  A9  0 
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•»»    OXYGEN  -  CHEMICAL  DEhWND    ««« 


IDENTIFICATION* 
Laboratory  i 

LIS  Test  Name  Code: 
UiorK  Station  Code  i 
Method  Code  i 
Sainple  Type/Matrix  » 


Col  our Imetry 
COD,  CODF 
RCOD 

525ice,ieiBTe 


Rivers/  LaKes ,  Effluent* 


Method  Introduced!  81/07/82 

Unit*  I  mg/L  a*  O 

Unit  Code         I  064808 

Supepvl»or        I  M.  Pawling* 


SAMPLING  I 
Quantity  Requiredi  25  mL 
Container         t  Glass 

ANALYTICAL  PROCEDURE! 

Samples  <I0.0  mL)  are  mixed  with  an  acidified  potassium  d ichromate  solution 
which  contains  mercuric  sulphate  to  »uppres*  chloride  interference.  After  adding 
concentrated  sulphuric  acid  containing  silver  sulphate  a*  a  catalyst,  the 
mixture  is  digested  in  a  mechan ical -convect ion  oven  for  3  hours  at  ISO  C. 
Analysis  is  completed  by  automated  colour imetr ic  measurement  of  trlvaJent 
chromium. 

Approximate  absorbancei  0.05  at  the  full  scale  level 

INSTRUhCNTION* 

Culture  tubes  with  Teflon  closures;  mechan ical -convect ion  oven 

-Basic  automated  modular  continuous  flow  system  with  colour  Imetr ic  measurement 

through  «  5,0  cm.  light  path  at  800  nm, 

REPORTING: 
Maximum  Significant  Figuresi  3      Current  W   valuei  1««  T  valuei  5 

CALIBRATION! 
3  digested  BL  plus  3  digested  standards 

CONTROLS  I 

Calibration  i  2  digested  standards,  eg,  OCA 

Recovery     i  2  digested  standards,  eg,  Rl 

°'"***        ^  Undigested  81  every  10  samples/  standard  plus  81  at  end  of  run 

Interference!  Digested  standard  < 48  mg/L  as  0)  spiKed  with  50  mg/L  CI  confirms 

suppression  of  chloride  interference, 

MODIFICATIONS: 

30/06/82  -Manual  COD  procedure  described  in  HA^ES  was  discontinued. 
Development  report  on  the  current  procedure,  described  above,  1*  available  on 
request , 

NOTES  I 

-In  order  to  retard  sample  decomposition  the  first  reagent  (acidified 
dichromate>  is  added  as  soon  as  possible  at  the  laboratory.  Analysi*  1* 
scheduled  for  completion  within  the  weeK. 

-Chemical  oxygen  demand  analyses  for  Rivers  and  LaKes*  sanv>le*  are  set  up  in 
the  latter  laboratory,  but  completed  in  the  Sewage/Industrial  laboratory.  Thus 
the  1985  performance  data  report  only  refer*  to  duplicate  results.  Please 
consult  the  Sewage/Industrial  report  for  the  remaining  QC  data. 
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OXYGEN  DEMf^ND    -    CHEMICAL 

QUALITY    CONTROL    DATA    FROM    06/01/86    TO    B4/12/86 

Lab »    Colour  imetry  Analytical    Range  t       5   to    100.0   rrig/l    as    O 


CALIBRATION 

CONTROL 1 

^Jll  mb  e  r 

Expec te 

d 

Av .Concn 

Au .Bias 

St 

andar  dC  1 > 

o-f    Data 
25 

Concn 

MeasLir  ed 
38.4 

-0.6 

D 

ev  i at  ion 

a       1 

40.0 

0,86 

b        t 

25 

10. O 

3.7 

-0,3 

1  -21 

a4b     1 

as 

50.0 

49.  1 

-0.9 

1.71 

a-b    1 

ES 

30.0 

23.8 

-0.2 

1.22 

&.d.<AB)t       Sw<nlthin    run):  0.86  S<between    runs>i  1.85         S.Shi        1,22 

On    any    given    day    the    calibration    is    accepted  if    the    values    obtained    lie    within 
the    ranges i 

47.0       to  53.0  for     A+B 

28.0       to  32.0  for    A-B 

RECOVERIES!  Uimber       Expected       Av.Conc.      Standard<l) 

of  Data       Concn  Measured       Deviation 


rl   »       22             40.0  36.4 

r2   :       22             10,0  9.0 

DUPLICATES!           Number    of                         Sample  Mean<2) 

Data    Pairs  Concn    Span  s.d. 


e.78 

1  .65 

Coe 

f f  ic  ient 

of 

V ar  ,(.'/.> 

25                              0.0    -  10,0             0.78  18.9 

23                            10.0    -  20.0              1.03  7,6 

10                            20.0    -  50.0             2.50  9,0 

2                            50.0     -  100,0              1.19  1,6 

60                                  Overall  1.32  N/'A 

8TAM)ARD    DEVIATION   Cs.duplX          0.78  U  va]u«i     1  T   valu«i 

OTHER    CHECKSi                                           Number  Data  Standard<l> 

of    Data  Mean  Deviation 


Chloride    ChecK  t  20  39.0  1.39 

Digested    BlanK  i  21  -1.7  6,80 
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QUALITY   CONTROL   GRAPHS 

OXYGEN  DEMAND  -  CHEMICAL  (MS/L  AS  0) 


FROM:  06/01/88 
TO:  24/12/86 


53.0 


SO.O 


47.0 


+  CL     32.0 


-  DL     28.0 


+  CL 


30,0—4 — V 1-4 


-  CL 


QUALITY  CONTROL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  ICL) 


42.  S 


40.0 


37.5 


ii.g 


10.0 


8.S 


RECOVERY  SAMPLE  Rl 


RECOVERY  SAMPLE  R2 


100% -I 


«  DATA  >    ISX  OUTSIDE  CL 


rl00% 


-50 


0-2X  2-4X  4-6X  >  6X       0-2X  2-4X  4-6X  >  6X 
0-20«  F,8.  20-50X  F.S. 


SO-IOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   100  MG/L  AS  0 
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»♦*  OXYGEN    -    CHEMICAL    DEhWM) 


**» 


IDENTIFlCftTIONi 
Laboratory  i 

LIS  Test  Name  Cod* ■ 
WorK  Station  Code  t 
Method    Code  t 

Sample    Typey'T4atr  1m  i 

Effluents 


Colour Imetry 

COD 

SBCOD 

eeaAce 

Sewastt ,     Industrial 


Method    Introduced!    01/07/88 
Units  I    mg/L    as    O 

Unit    Code  i    064808 

Supervisor  i    M.    Raul inss 

Waste,    Domestic    Waters,    Leachates, 


SAhPLINGi 
Quantity    Required!    23   n±. 
Container  i    Glass 

ftNflLYTICftL    PROCEDURE  I 

Samples<10.0   mL>    are    mixed    Mith    an    acidified    potassium  dichromate    solution 
which    contains    mercuric    sulphate    to    suppress    chloride    interference.    After    adding 
concentrated    sulphuric    acid    containing    silver    sulphate    as    a   catalyst,    the 
mixture    is    digested    in    a   mechan ical -convect Ion    oven    for    3   hours    at    150   C. 
Analysis     is    completed    by    automated    colour imetr ic    measurement    of    trivalent 
chromium. 

Approximate    absorbancet    0.6    at    the    full    scale    level 

INSTRUMENT I on: 

Culture    tubes    with    Teflon    closures;    mechan leal -convect ion    oven 

-Basic    automated    modular    continuous    flow    system  uith    colour imetr ic    measurement 

through    a    5.0    cm.     light    path    at    600    nm. 


REPORTINOi 
Maximum   Significant    Figuresi    3 


Calculated    W  valuei    S 


T  valuei  10 


CALIBRATION! 
2  digested  BL  plus  4  digested  standards 

CONTROLS I 
Calibration  !  S  digested  standards,  eg,  QCA 
Recovery     i  2  digested  standards,  eg,  Rl 

Drift        !  Undigested  BL  ^y^ery    lO  samples;  bl  ,  standard  at  end  of  run 
Interference!  Digested  standard  < SO  mg/L  as  0>  sp  iKed  to  900  mg/L  CI  confirms 
suppression  of  chloride  interference. 

MODIFICATIONS! 

30/06/88  -Manual  COD  procedure  described  in  HAhES  yas  discontinued. 
Development  report  on  the  current  procedure,  described  above,  is  available  on 
request . 

NOTES I 

In  order  to  retard  sample  decomposition  the  first  reagent  <acidified 
dichromate)  is  added  as  soon  as  possible  at  the  laboratory.   Analysis  are 

scheduled  for  completion  within  the  weeK . 
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OXYGEN  DEMAM)    -    CHEMICAL 

QUALITY    CONTROL    DATft    FROM    21/01/86    TO    £8/12/86 

Lab:    Colourime^ry  Analytical    Range i        10    to    500    mg/L    as    O 


CALIBRATION 

CONTROL  t 

Nu  mb  e  r 

Expecte 

d 

Av , Concn 

Av  .  B  i  as 

StandardC 1 ) 

of  Data 
37 

Concn 

Me  a  s  u  r  e  d 
383 

-7 

Dcv  iat  ion 

a   : 

400 

3.2 

b   t 

37 

100 

]04 

4 

9,5 

a+b  t 

37 

500 

497 

-3 

13.4 

a-b  : 

37 

300 

289 

-11 

11.7 

s.d,<AB>J       Su<uithin    run):               3.3  S< between    runs):               8.9         S/Sw »        1.07 

On    any    given    day    the    calibration     is  accepted     if    the    values    obtained    lie    uithin 
the    ranges : 

463          to  537       for    A+B 

275          to  325       for    A-B 

RECOVERIES! 


DUPLICATES! 


Number 

Expected 

Av.Conc . 

StandardC 1 

of  Data 
34 

Concn 

Measured 
388 

Dev  iat  ion 

r  I  I 

400 

11.7 

r2   I 

34 

lee 

88 

8.8 

Number 

of 

S 

ample 

MeanC2> 

Cocff  ic  lent 

Data  Pairs 

Concn  Span 

s.d. 
4.7 

of  var-<X) 

37 

0 

50 

24.4 

le 

50 

100 

10.5 

15,8 

6 

100 

250 

15.7 

8.8 

S 

250 

500 

23. B 

7.8 

58 

Overal 1 

10.4 

N/A 

STANDARD    DEVIATION  <s.dupl>i  4.7  U  valutti    2  T   value  1 

OTHER    CHECKSt  hkjmber  Data  StandardC  1) 

of    Data  Mean  Deviation 


10 


Chloride  ChecK        t      28  67  21.6 

Diges^tedBlanK        i      34  28  7,5 
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QUALITY   CONTROL   GRAPHS 

OXYGEN  DEMAND  -   CHEMICAL    (MB/L  AS  0) 


FROM:  21/01/66 
Ta  29/12/86 


+  CL 


325 


-  CL 


275 


+  CL 


300 , A— #-  — 


-  CL 


QUALITY  CONTROL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 


425 


400 


37S 


RECOVERY  SAMPLE  Rl  RECOVERY  SAMPLE  R2 

*«  DATA  >  15X  OUTSIDE  CL 


100% -1 


0-2X  2-4X  4-6X  >  QX 
0-20X  F.3. 


0-2%     2-A%     4-6X  >  6X 
20-90X  F.3. 


rlOOX 


0-2X  2-4X  4-6X  >  6X 
BO-IOOX  F.S, 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   500  H8/L  AS  0 
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**«   PH   ♦*» 


identification: 

Laboratory          i  Dorset  Method  Introduced*  01/01/76 

LIS  Test  Name  Code i  PH  Units             t  d Imen lonless 

l>JorK  Station  Code  :  DOCOP  Unit  Code          t  006000 

Method  Code         :  0903PH  Superv  Isor         i  F.  Tomass  in  i 

Sample  Txpe/Matrixi  Streams,  Lakes,.  Precipation 

SAMPLING* 
Quantity  ReHUiredi  100  mL 

Container         i  Polyethylene  or  BOD  bottle  filled  to  the  brim;  screw  caps 

with  cone-shaped  I iners 

ANALYTICAL  PROCEDURE* 

pH    is    directly    measured    on    a    stirred    sample    < 50    mL)    at    room   temperature    by    a    pH 
rrieter.       Stirring    rate,    beaKer    size,    degree    of    electrode     Iminerslon    and    room 
temperature    range    are    uniform    for    all     samples    and    standards. 

N.B,    Two    performance    reports    follow;     in    the    first.    Acidity    <Gran>    was    performed 
simultaneously,    the    second    was    a    stand-alone    pH    worK    station. 

I  NSTRUhEMTAT  I  ON 

Digital    pH    meter,    stirrer,    combined    glass    electrode* 

REPORTING: 
Max  imvim   Significant    Figuresi    3 

CALIBRATION! 

e  standard  buffers  covering  the  pH  range  of  4  to  7. 

CONTROLS ! 
Calibration:  LTBL  plus  two  standards,  eg,  GCA 
Drift        t  a  standard  buffers  -2  times  dally 

NOTES* 

This    method    is    used    for    manual    pH   measurements    required    for    the    DOCOP 
uorKstat  ion . 

SAr^LES    FOR    WHICH    ACIDITY-GRAN    WAS    PERFORMED    S IMUTAhCOUSLY    WERE    DISCONTINUED    AT 
THIS    STATION   AS    OF    31/07/86,    AND    TRANSFERRED    TO   PHACD   WORKSTATION. 
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PH 

QUALITY   CONTROL    DATft    FROM   09/01/86    TO    04/07/86 

L»bi    Dorset  ftnalyt  ical    Range:     0.00    to     14.00 


Av.Concn  Av.Bias  Standard<l> 

Measured  Dev  iat  ion 


CALIBRATION 

CONTROL  t 

Number 

o-f  Data 

a   1 

37 

b   1 

36 

a+b  t 

36 

«-b  : 

36 

Expected 

Concn 

6 

86 

4 

00 

le 

86 

E 

.86 

6.86  0.00  0.084 

3.87  -0,03  0.03£ 
10.83  -0.03  0.043 

£.88  0.03  0.037 

&.d.<AB):       SwCwithin    run):         0,026  S< between    runs )  1         0.028         S/Sh »       1.08 

On    any    giuen    day    the    calibration     is    accepted    if    the    values    obtained    lie    within 
the    ranges: 

10.65       to       11.07    for    A+B 
2.72       to  3.00    for    A-B 

0UPLICATE5« 


Number 

of 

Sampl  e 

Mean(2) 

Data  Pa 

Irs 

Concn 

Sp 

an 

s.d  . 

1 1 

0.00  - 

4.00 

0.0U 

37 

4,00  - 

5.50 

0.020 

45 

5.50  - 

7.00 

0.053 

8 

7.00  - 

8.50 

0,024 

0 

8.50  - 

14.00 

N/A 

102 

Overal 1 

0.042 

Coe 

ff  ic 

Lent 

of 

war 

ex.) 

o.a 

0.4 

0.3 

0.3 

N/A 

N/A 
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QUALITY  CONTROL  GRAPHS 

PH 


FROM:  09/01/88 
TO;  04/07/86 


11.07 


10.  B6 


10.69 


a. 00 


S.86-. 


2.72 


-h^f'^^y'''7^^^ 


QUALITY  CONTROL  SAMPLE  A+B 


+  CL 


--  CL 


+  CL 


QUALITY  CONTHOL  SAMPLE  A-B 

EXPECTED  VALUE 

•  CONTHOL  LIMIT  (CLJ 

«  OATA  >  ISX  OUTSIDE  CL 


-  CL 


lOOX-t 


60- 


0-2X  2-4X  4-6%     >   6X   0-2X  2-4X  4-6X  '  >  BX 
0-20X  F.S.  20-SOX  F.S. 


rlOOX 


0-2X  2-4X  4-BX  '  >  6X 
50-lOOX  F.S. 


-ao 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  tF.S.):   14 
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*»»      PH       *»* 

identification: 

Laboratory         i  Dorset  Method  Introducedi  01/01/76 

LIS  Test  Name  Code:  ph  Units             t  dimenionless 

UiorK  Station  Code  t  DOT  Unit  Code         i  000000 

Method  Code         :  0902PH  Supervisor         »  F.  Tomassini 

Sample  Type/Matrix i  Streams,  LaKes,  Precipation 

sampling: 
Quantity  Required:  E50  mL 

Container         t  Polyethylene  or  BOD  bottle  filled  to  the  brim;  screw  caps 

with  cone-shaped  liners 

ANALYTICAL  PROCEDURE: 

pH    is    directly    measured    on    a    stirred    sample    <  100    mL)    at    room   tewerature    by    a 
pH   meter.       Stirring    rate,    beaKer    size,    degree    o-f    electrode     imnersion    and    room 
terr*>erature    range    are    uniform   for    all     sarr#>les    and    standards, 

N.B.    AlKalinity    (Gran)    was    performed    simultaneously. 

INSTRUMENTATION 

Digital    pH   meter,    s-tirrerf    combined    glass    electrode. 

reporting: 
Maximum  Significant    Figures:    3 

calibration: 

5    standard  buffers  covering  the  pH  range  of  4  to  7. 

CONTROLS  t 
Calibration!  LTBL  plus  two  standards,  eg,  QCA 
Drift       :  E  standard  buffers  -Z    times  daily 
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PH 

QUALITY    CONTROL    DATA    FROM   03/01/86    TO    31/12/86 

Labi    Dorset  Analytical    Rangei    0.00   to    14.00 


CALIBRATION 

CONTROL 1 

Number 
of    Data 

237 
238 
237 
237 

Expected 

Concn 

6.86 

4.00 

10.86 

2.86 

Aw .Concn 
Measured 

Av.Bias 

0.00 
-0.04 
-0.04 

0.04 

StandardC 1 > 
Dew  iat  ion 

a       : 

b       : 

a-b    I 

6.86 

3.86 

10.62 

2.80 

0.032 
0.032 
0.046 
0.045 

s.d.<AB)i       5«(Mithln    run>i  0.032  S<betueen    runsM  0,032         S/S«  i        1.01 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    yithin 
the    rangesi 

10.63      to       11.07   for    A+B 
2.72       to         3.00    for    A-B 

DUPLICATES I 


Number    of 

Sample 

Mean<  2> 

Coe 

ff icient 

Data   Pairs 

Concn 

Sp 

an 

s  .d  . 
N/A 

of 

var  .(>:> 

1 

0.00     - 

4.00 

N/A 

203 

4.00    - 

5.50 

0.026 

0.5 

453 

5.50    - 

7.00 

0.035 

0.5 

8 

7.00    - 

8.50 

0.043 

0.5 

e 

8.50    - 

14.00 

N/A 

N/A 

666 

Over al 1 

0.033 

N/A 
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QUALITY   CONTROL   GRAPHS 

PH 


FROM;  09/0 t/e6 
Ttt  04/07/S6 


11.07 


10.  B6 


10.65 


3.00 


2.86  — 


2.72 


tU^^^^^'AT^ 


QUALITY  CONTROL  SAMPLE  A+6 


+  CL 


-  CL 


+  CL 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  ICL) 

*«  DATA  >  18X  OUTSIDE  CL 


-  CL 


lOOX-i 


30- 


0-2X  '  2-4%  '  4-6X  '  >  6X 


0-2% 


0-20%  F.3. 


2-4%  4-8%  >  6%   0-2% 
20-50%  F,9. 


rlOOX 


2-4%  '  4-6%  '  >  6% 
50-100%  F.S. 


■80 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULt  ?CAUE  VALUE  (F.S.):   14  .  ,  . 
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»««       PH       »** 


IDEMTIFICftTIOH: 

Laboratory                        :  Sol  ids    and    BOD  Method     Introduced:  Before     '70 

LIS    Test    Name    Code:  PH  Units                                   :  D imens ion  1  ess 

l^iorK    Station    Code     :  SBPH  Unit    Code                        ;  Nil 

Method    Code                     :  D01AM  Supervisor                     :  p.    Can^bell 

Sample    Type/Matrix:  Sewage,     Industrial  Waste,    Effluents 

SAMPLING : 
Quantity    Renuiredi     75    mL 
Container  :    Glass    or    plastic 

flNftLYTICAL    PROCEDURE! 

pH    is    directly    measured    on    a    stirred    sample    <  50   rri-)    at    room   tenverature . 
Stirring    rate    and    room   temperature    range    are    uniform   for    all    sarrples    and 
standards . 

INSTRUhENTATION; 

pH  meter,  stirrer,  glass  electrode 

reporting: 

Maximum  Significant  Figures:  3 

CALIBRATION: 
2    standard  buffers  covering  the  pH  range  of  4  to  3. 

CONTROLS : 
Calibration:  £  standard  buffers 
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PH 

QUALITY    CONTROL    DATA    FROM    02./01/86    TO    30/12/86 


Lab!    Solids    and    BOD  Analytical    Range:    0,00   to    14,00 


CALIBRATION 

CONTROL 1 

Number 

Expected 

Av 

.Concn 

A«.;  .Bias 

Standard<  1 ) 

o-f 

Data 

Concn 
3.00 

Me 

a&ured 

-0.01 

Oev  iat  ion 

a       t 

84 

8.33 

0.030 

b       1 

84 

4.00 

4.01 

0.01 

0.024 

a+b     1 

84 

13.00 

13.00 

0.00 

0.030 

a-b     t 

84 

5.00 

4.38 

-0.0£ 

0.045 

s.d.CAB)!       Sw<uithin    run):         0.032  S< between    runs>:         0,027         S/Sw i       0.85 

On    any    gik'en    day    the    calibration    is    accepted  if    the    values    obtained    lie    within 
the    ranges: 

12.58       to       13.42  for    A+B 

4.72       to  5.E8  for    A-B 

DUPLICATES I 


Number 

of 

Samp 

le 

Mean<2> 

Coe 

f f  ic  ient 

Data    Pairs 

Concn 

Sp 

an 

s.d. 

of 

war  ,cy.> 

14 

0.00     - 

5.00 

0.037 

0.3 

36 

5.00    - 

7,00 

0.027 

0.4 

86 

7.00    - 

8.00 

0,040 

0.5 

30 

8.00    - 

8.00 

0.030 

0.3 

10 

9.00    - 

14,00 

0.037 

0.3 

176 

Oyer 

all 

0.036 

N/A 
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QUALITY   CONTROL   GRAPHS 

PH 


FROM;  02/01/86 
TO:  30/12/B6 


13.42 


13.00 


12.58 


S.2B 


5.00 


4.72 


QUALITY  CONTROL  SAMPLE  A+B 


QUALITY  CONTflOL  SAMPLE  A-B 


+  CL 


^~   CL 


+  CL 


-  CL 


lOOX 


T 


—  EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

**  DATA  >  ISX  OUTSIDE  CL 


0-2X  2-4%  4-eX  >  6%   0-2X 
0-20X  F.3. 


2-4X  '  4-6X  '  >  6X 
20-S0X  F.S. 


rioox 


0-2X  2-4X  4-BX  >  6X 
50-100X  F.S. 


-SO 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   14 


-  251  - 


♦  *»      PH       «♦» 


IDENTIFICftTIONi 
Labora-tory  i 

LIS  Tei-t  Name  Code* 
WorK  S-taticvn  Code  i 
Method    Code  i 

Sample    Type/Matrix: 

Quan-t  i-ty    Ret^u  Ired 
Container 


Titrat Ion    Unit 

PH 

PHACD 

00ef^  1 1 


Precipitation,    Throughfall,    StemfloM 


Method    Introduced!    01/0S/79 
^nit%  I    Diroensionless 

Unit    Code  I    Nil 

Supervisor  t    p.    Carvbell 


15   rr^ 
Polystyrene 


ftNALYTICflL    PROCEDURE  I 

stVJtJ^^T^^'T""':*''    °"    *   **irred    sample    CIO.B   mL>    at    room   terr^erature . 
Stirring    rate,    tube    size,    degree    of    electrode    Immersion,    and    room  tenperature 
range    are    uniform   for    all    samples    and    standards. 
N.B.    Gran    and    total    fixed    endpoint    acidity    are    determined    simultaneously. 

INSTRUMENTATION* 

Automated    modular    titration    system  with    mlcrocorT,>uter    control    and    data 
process Ing . 

REPORTING  I 
Maximum  Significant    Flgurest    a 

CALIBRATION! 
S   standard    buffers    covering    the    pH   range    of    4    to    7. 

CONTROLS I 
Calibration     :    LTBL    plus    two    standards,    eg,    QCA 

MODIFICATIONS! 
&l/&^/eS    -Sample    volume    was    decreased    from    lOB.Q    to     16.0    iri, 
01/05/83    -System  was    fully    automated    by    Introduction    of    a    sampler,    and    an 

automated    device    for    washing    the    electrode    between    analyses. 
30/05/86    -Direct    Computer     input    <DCI>    to    the    Laboratory     Information    System 

vLlS>waslntrduced. 
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PH 

QUALITY    COMTROL    DftTft    FROM    03/0 1/B6    TO    52/12/66 

Labi    Ti-tra-tion  Rnalytlcal    Range  i    0.00    to     14.00 


CALIBRATION 

COKTFOLi 

Mumber 

Expected 

ftv 

.Concn 

Av .Bias 

Standard<  1 ) 

of    Data 
183 

Concn 
6.86 

Mea&ured 

0.00 

Oev  lat Ion 

a       t 

6.86 

0.006 

b       1 

183 

4.01 

4.01 

-0,00 

0.005 

a  »b     ■ 

183 

10.87 

ie.87 

-o.oe 

0.010 

a-b     1 

183 

2,es 

2.86 

0.01 

0.006 

s.d.<AB)i       Sy<wlthin    run)i  0,004         S<betyeen    runs>i  0.006      S/6u i        1.30 

On    any    given    day    the    calibration     is    accepted     if    the    values    obtained    lie    Mithin 
the    ranges  t 

10,76      to       10.37    for    A*B 
2.78       to  2.92    for    A-B 

DUPLICATES! 


^Jumbe^ 

of 

Sample 

Mean<2> 

Coe 

f f  Ic  ient 

Data    Pa 

irs 

Concn 

Span 

s.d. 

M/A 

of 

var  .(X> 

0 

0.00    - 

3.00 

N/A 

31 

3.00    - 

4.00 

0.021 

0.5 

251 

4.00    - 

5.00 

0.023 

0.5 

61 

5.00    - 

7,00 

0.063 

1  .2 

e 

7.00    - 

14  .00 

0.058 

0.7 

351 

Over  al 1 

0.037 

N/'A 
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QUALITY  CONTROL  GRAPHS 

PH 


FROM:  03/01/B6 
TO:  22/12/86 


10.  B7 


10.76 


2.92 


+  CL 


10.87  ,.c_:/=WVc7'VWt=A 


^'>]^^~^'^^i^'''c^==^^^^  7/   —    — 


-  CL 


QUALITY  CONTROL  SAMPLE  A+e 


2.78 


+  CL 


_35  \f3j\wvwo  MV^^ 


QUALITY  CONTROL  9AMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

«  DATA  >  lOX  OUTSIDE  CL 


-  CL 


lOOSn 


50" 


0-2X  2-4X  4-6%  >  6X 


0-20X  F.3. 


0-2X  "  S-4X  4-6X  >  6X 
20-80X  F.S. 


rlOOX 


0-2X  2-4X  '  4-6X  '  >  6X 
50-lOOX  F.S. 


-90 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.SJ:   14 

-  254- 


***       PH       »*« 


IDENTIFICATION! 

Laboratory  t  Tit rat  ion 

LIS    Tast    Name    Codfti  PH 

WorK    Stat  ion    Code     i  RftTS 

Method    Code  i  003AI2 

Sample    Type/Matrlxi  Rivers,    LaKes 

SAMPLING* 
Quantity    Requlredi    50    ml^ 
Container  i    Glass    or    plastic 


Method    Introduced*    08/07/80 
Units  I    Dimenslonless 

Unit    Code  i    Nil 

Supervisor  i    R,    Campbell 


ANALYTICAL    PROCEDURE i 

pH    Is    directly    measured    on    a   stirred    sample    <10.0   mL>    at    room  teiver ature . 
Stirring    rate,    tube    size,    degree    of    electrode    irrvnersion,    and    room  tenperature 
range    are    uniform   for    all    samples    and    standards. 

N.B.    Gran    alKalinlty,    total    fixed    endpoint    alKalinity    and    conductivity    are 
determined    simultaneously. 

INSTRUMENTATION! 

RATS!    Automated    titration    system  uith    microconwuter    control    and    data 
process  ing  . 

REPORTING  I 
Maximum   Significant    Figures!    3 

CALIBRATION! 
2    standard    buffers    covering    the    pH   range    of    4    to    7. 

CONTROLS! 

Calibration!    2     "standards",    eg,    OCA 

^'"***  *     l"^    """"    standard,    throughout    run,    diluted   tap    uatcr    <  S0>C  V/V) 

MODIFICATIONS! 

02/03/84    -QC   program   at    this    workstation    uas    expanded    to    include    pH    and    total 
fixed    endpoint    alKalinity.    Preparation    and    storage    of    QC    solutions    uas    modified. 
As    shown    by    the    following    QCA-B    data,    the    attempt    to    checK    pH    calibrations    by 
monitoring    the    pH   values    of    the    dilute    alKalinity    standards    failed.    Buffers    will 
be    ut  il  ized     in     '83. 

16/03/84    -Use    of    4    07.    polyethylene    bottles    plus    screw    caps    uith    cone-shaped 
I  inners    uas    recommended    for    satrpl  ing, 

09/05/85    -RATS-    River    Automated    Titration    System.       Designed    for    the 
determination    of    conductivity,    pH,    alKalinity     -    total     fixed    endpoint    and 
alKalinity     -    Gran.       The    system    is    microcomputer    controlled    with    data    reduction 
and    direct    computer    <DCI>    capabilities. 
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PH 
QUftLlTY   COrrrROL    DATA    FROM  03/01/86    TO    31/12/86 

Labi    Ti-tratlon  l^nalytlcal    Rangat    0.00    \o     14.00 


CALIBRftTION 

CONTOOLI 

Number 

Expected 

fty 

.Concn 

Av.Bia» 

Standard<  1 ) 

of    Da-ta 

121 

Concn 
1.45 

Measured 

0.03 

Dev  lat  ion 

a       I 

4.48 

0.025 

b       1 

121 

3,73 

3,73 

0.00 

0.027 

a+b     1 

121 

8.  18 

8.21 

0.03 

0.042 

*-b     1 

121 

0.72 

0.75 

0,03 

0.031 

s.d.<ftB)i       Su<wi-thin    run)*  0.022         SCbe-tueen    run*  >  i  0.026       S/Su  i        1.19 

On    any    given    day    the    calibration     is    accepted     if    the    values    obtained    lie    ylthln 
the    ranges i 

7.97       to  8.39    for    ft+B 

0.58      to         0.86    for    A-B 

DUPLICATES I 


Number 

of 

Samr 

le 

Mean<2> 

Coe 

ff  Iclent 

Data   Pairs 

Concn 

Span 

s.d. 
0,049 

of 

var  .<K) 

3 

0.00    - 

5.00 

1  .0 

3 

5.00    - 

6,00 

0.054 

0.9 

41 

6.00    - 

7.00 

0.058 

0.8 

255 

7.00    - 

9.00 

0.059 

0.7 

3 

9.00    - 

14.00 

0.047 

0.5 

305 

Overal 1 

0.059 

r4/A 
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QUALITY   CONTROL   GRAPHS 

PH 


FROM:  03/01/88 
TO:  31/12/86 


8.39 


B.18 


+  CL 


7.97 


.66 


.72 


.58 


QUALITY  CONTROL.  SAMPLE  A-fB 


QUALITY  CONTROL  SAMPLE  A-B 


—  EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

H     DATA  >  IfiX  OUTSIDE  CL 


-  CL 


+  CL 


-  CL 


lOOX-1 


50- 


I  _  .„  I 


rlODX 


0-aX  2-4X  4-6X  >  6X   0-2X  '  2-4X  '  4-6X  '  >  €X  '  ' o-2X  '  2-4X  '  4-6X  '  >  6X 
0-20X  F.S.  20-50X  F.S.  50-lOOX  F.S. 

CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.J:   14 


-SO 
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IDEriTIFlCATIOri« 

Labor  ator'/  i  Titration  Method    Introduced!  09/07/80 

LIS    Test    riame    Code »  Pit  Units  t  Dlmens  lonless 

IJorK    Station    Code     i  WftTS  Unit    Code  i  Mil 

Method    Code  i  003ftI2  Supervisor  i  P.    Carr«>bell 

Sample    Tvpe/Matrlx*  Domestic    Waters,    Sewage,    Effluents 

SAMPLUIGi 
Quantity    Required!    30   mL 
Container  i    Glass    or    plast Ic 

flrWLYTICAL    PROCEDUREi 

PH    Is    directly    measured    on    a   stirred    sample    <  10,0   mL)    at    room  te»r*>er  ature . 
Stirring    rate,    tube    size,    degree    oF    electrode     Immer  s  ion,    and    room  terr«>erature 
range    are    uniform    for    all    samples    and    standards.       Sludges    are    centrifuged    before 
anal ys  is  . 

M.B.    Total     fixed    endpoint    alKallnity    and    conductivity    are    determined 
s  1  mu  1 1  an  e  o  u  s  1  y  . 

IIISTRLIMcnTftTIOtlt 
l-JATSi    f^utomated    titration    system  ulth    microcomputer    control    and    data 
process  Ing  , 

REPORTUOi 
Maximum  Significant    Flguresi    3 

CALIBRnTIOMi 
S   standard    buffers    covering    the    pH   range    of    4    to    7, 

COMTROLSi 
Calibration!    a    "standards",    eg,    QCft 
Drift  <     In    run    standard,    throughout    run,    diluted    tap    Mater    K'SQ'A   V/V) 

MODlFICf^TIOnSt 

11/03/36      WftTS   workstation    Mas    introduced.       This    system  was    designed    to 
determine    pH,    conductivity    and    total    fixed    endpoint    alKallnityl     it    is 
microcomputer    controlled    and    has    direct    computer    (DCI>   capabilities. 
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PH 

QUALITY    CONTROL    DATA    FROM    14/03/86    TO    05/12/86 

Labi    Titration  Analytical    Rangci    0.80    to     14.00 


CALIBRATION 

CONTKOLl 

r  Ai  mb  e  r 

Expected 

Av 

.Concn 

Av .Bias 

St 

andard<  1 ) 

1 

of    Data 
30 

Concn 
9.  18 

Measured 

0.01 

D 

ev  iat  ion 

a 

9.  19 

0.034 

b 

1 

80 

4.45 

4.48 

0.03 

0.04  1 

a+b 

1 

90 

13.63 

13.67 

0.04 

0.064 

a-b 

1 

80 

4.73 

4.72 

-0.01 

0.040 

s.d.CAB)!       Sw<ulthin    run>i  0.028         SCbetwten    runs)i  0.038      S/Su i        1.33 

On    any    given    day    the    calibration    is    accepted    if    the    value*    obtained    lie    Mithin 
the    ranges! 

13.42       to        13.84    for    A+B 
4.58       to         4.87    for    A-B 

DUPLICATtei 


Number 

of 

Sampl e 

Mean<2> 

Coe 

f f iclent 

Data    Pa 

irs 

Concn 

Sp 

an 

s.d. 

of 

var  ,<V:) 

1 

0.00    - 

5.00 

N/A 

N/A 

1 

5,00    - 

6.00 

r-i/A 

N/A 

5 

6.00    - 

7,00 

0 

.070 

1,0 

177 

7.00     - 

9.00 

0 

.066 

0.8 

I 

9.00    - 

14.00 

N/A 

N^^A 

185 

Over  a  I  1 

0 

.066 

N/'ft 
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QUALITY  CONTROL  GRAPHS 

PH 


FflOM:     14/03/86 
TO:    06/12/88 


13.84 


13.63 


13.42 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A+B 


4.87 


4.7 


4.S9 


+   CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

t(  DATA  >  15X  OUTSIDE  CL 


Q-2X 


2-4X  '  4-6X  '  >  6X 
a-20X  F.S. 


0-2X  2-4X  '  4-6X  '  >  6X 
20-50X  F.S. 


rtOOX 


-SO 


0-2X  2-4X  4-6X  >   6X 
50-100X  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   14 
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*»«   PH   **« 


IDEhfTIFICATIONi 

Labora-tory         i  Titration  Method  Introduced  i  09/O7/9B 

LIS  Test  Name  Code  i  PH  Units             t  Dimens  lonless 

Work  Station  Code  <  WPC  Unit  Code         i  Nil 

Method  Code        i  eiOll^Il  Supervisor        t  P.  Campbell 

Sanw>le  Type/Matrlxt  Domestic  Uaters,  Leachates/  Effluents 

SAMPLINGS 
Quantity  Requiredi  50  mL 
Container         i  Glass  or  pi  as tic 

ANALYTICAL  PROCEDURE t 

pH  Is  directly  measured  on  a  stirred  sample  at  room  temperature.  Stirring  rate 
and  room  temperature  range  are  uniform  for  all  samples  and  standards. 

I  NSTRUhENTAT  I  ONI 
pH  meter,  stirrer,  gl&ss  eletrode 

REPORTING: 
Maximum  Significant  Figurest  3 

CALIBRATION! 
2    standard  buffers  cowering  the  pH  range  of  4  to  8. 

CONTROLS I 
Calibration!  e  buffers,  eg,  QCA 

MODIFICATIONS! 

14/03/86 
-THIS  TEST  PROCEDURE  WAS  AUTOMATED,  AM)  A6SIG^ED  TO  THE  WATS  WORKSTATION.   SEE 
PH  AT  WATS  WORKSTATION  FOR  STATISTICS. 
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PH 

QUALITY    CONTROL    DATA    FROM    08/01/66    TO     12/13/86 

Lab:    Dorset  Analytical    Rang* i    O.OO    to     14.00 


CALIBRATION 

CONTROL  1 

Number 
of    Data 

103 
105 
105 
109 

Expected 
Concn 

6.86 

4.00 

10.86 

2.86 

Av .Concn 
Measured 

Av .Bias 

0.00 
-0.04 
-0.04 

0.04 

5tandard< 1 ) 
Oev  iat  ion 

a       1 

b       1 
a>b     1 

a-b     t 

6.86 

3.36 

10.82 

2.90 

0.021 
0.063 
0.069 
0.063 

s.d.<AB>»       SH<within    run):         0.045  SCbetueen    runs):         0.047         S/Sm :       1.05 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    within 
the    ranges  I 

10.65       to       11.07    for    A+B 
2.72       to         3.00    for    A-B 

DUPLICATES  I 


hKjmber 

of 

Sample 

rieanCS) 

Coc 

ff icient 

Data   Pairs 

Concn 

Sp 

an 

s.d. 
N/A 

of 

var  .<X) 

e 

0.00     - 

4.00 

N/A 

42 

4.00    - 

5.30 

0.036 

0.6 

213 

5.50    - 

7.00 

0.021 

0.3 

13 

7.00    - 

6.50 

0.O2B 

0.3 

0 

e.50    - 

14.00 

N/A 

N/A 

266 

Overal 1 

0.024 

N/A 
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QUALITY   CONTROL   GRAPHS 

PH 


FROM:  0B/O1/B6 
TO;  12/12/B6 


11.07 


10,86 


10.69 


3,00 


2.B6. 


2,72 


lOOXn 


BO- 


QUALITY  CONTROL  SAMPLE  A-B 


—  EXPECTED  VALUE 

CONTROL  LIMIT  tCL) 

••  DATA  >  15X  OUTSIDE  CL 


0-2X  '  2-4X  '  4-eX  '  >  6% 


0-20X  F.S. 


0-2X  '  2-4X  '  4-6X  '  >  6X 
20-30X  F.S. 


+  CL 


-  CL 


+  CL 


-  CL 


rioox 


-90 


0-2X  '  2-4X  '  4-6X  '  >  6X 
SO-IOOX  F.S. 


0 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.J;   14 
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•  »» 


PH    -    SOIL    <Xcft> 


*** 


IDENTIFICftTIONi 

Laboratory  !  Oorset    Soils 

LIS    T«st    httiTm    Code:  PHECA 

WorK    Station    Coda     i  DOSOILPH 

Method    Code  i  304^61 

Sample    Type/Matrix (  Soil 


Method    Introduced!    01/06/80 
Units  I    dimension  less 

Unit    Code  t    000006 

Supervisor  t    a,    Neary 


SAMPLING! 
Quantity    Requiredi    20    9    <dry    <S    iwn) , 
Container  1    glass    or    polystyrene    Jars 

SAMPLE    PREPARATION! 
Air    dry    (  <2    n«i> , 


ANALYTICAL    PROCEDURE! 

Ten    grams    of    sample    <<2   mm>    plus    20   mL   of    deionizcd    water    for    20   minutes.       The 
mixture    is    removed    and    alloued    to    equilibrate    for    30   minutes.      PH    is    measured    on 
the   supernatant . 

INSTRUMENT I ON I 
Corning    pH/ion    meter     150 
Corning    Combination    X-EL   electrode    balanc    accurate    to    0,001    9. 


T  value!  0.05 


REPORTING! 
Max  imtim  Significant  Figures!  3      Calculated  U   valuei  0.01 

CALIBRATION! 
2  standard  buffers  covering  the  pH  range  of  4  to  7 

CONTROLS ! 
Calibration  !  3  buffers  plus  3  standards,  eg,  OCA 
Recovery     1  2  long  term  soil  sainples  plus  a  round  robin  CSSC  sanv>le 

MODIFICATION! 
01/10/80  -Radiometer  PHM62  replaced  Fisher  pH  meter, 
01/05/84  -Corning  pH/ion  meter  150  replaced  Radiometer  PHM82 . 
01/02/84  -Samples  are  agitated  for  20  minutes  in  a  tube  as  opposed  to  being 

stirred  intermittently  in  a  beaKer  for  30  minutes. 
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PH  -  SOIL  <Xc»> 
QUALITY  CONTROL  DATA  FROM  14/03/86  TO  03/12/86 


Lab:  Dorset  Soils  An«ly-tic&l  Rftn9«  >  0.05  to  8.00 


Expected 
Concn 

4.00 

6.80 

10.80 

-e.8e 

6.80 

7.00 
13.80 
-0.20 

s.d.(AB>i       SuCulthln    run>i         0.018  8<betytten    runs > i 

s.d.<CD):       Su<yithln    run>i  0.018  S<betucen    runsX 

On    any    given    day    the    calibration     is    accepted  if    the    values    obtained    lie    uithln 
the    ranges  i 

10.65       to        10.35  for    A+B 

-2.30       to       -2,70  for    A-B 

13.65       to        13.35  -for    C+D 

-0.30       to       -0.10  -for    C-D 

RECOVERIES! 


CALIBRATION 

CONTROL  1 

Number 

of 

Data 

a 

18 

b 

18 

a+b 

16 

a-b 

18 

c 

18 

d 

18 

c*d 

18 

c-d 

IB 

Av 

.Concn 

Me 

asured 

4 

01 

6 

80 

10 

80 

-2 

73 

6 

80 

7 

01 

13 

ei 

-0 

22 

Av.Bias 

6tandard< 1> 

Oev  lat  ion 

0.01 

0.027 

-O.0O 

0.023 

0.00 

0.042 

0.01 

0.027 

-0.00 

0.023 

e.oi 

O.O08 

e.ei 

0.023 

-0.02 

0.025 

0.025 

8/Su 1        1.31 

0.017 

S/Sw (       0.87 

DUPLICATES! 


Nil  mb  e  r 

Expected 

Av .Cone . 

8tandard< 1 > 

of    Data 

Concn 

Measured 
4.25 

Oev  lat  ion 

r  1       )                 18 

4.  10 

0.060 

r2       I                   17 

4.51 

4.54 

0.080 

hKimber    of 

Samp  I  e 

MeanC2> 

Coefficient 

Data    Pairs 

Concn    Bpan 

s  .d. 
0.013 

of    var  .<  y,> 

33 

3 

.00    -            5.00 

0.3 

4 

5 

.00    -            7.00 

0.035 

0.5 

1 

7 

.00    -            8.00 

K/A 

N/A 

38 

Overal 1 

0.017 

N/A 

STANDARD    DEVIATION  (s.dupDt  0.013  U  Wftluel    0.01  T   valuel    0.05 

OTHER    CHECKSi  Number  Data  8tandard<l> 

of    Data  Mean  Deviation 

slope  1  18  57.88  0.638 
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QUALITY  CONTROL  GRAPHS 

PH  -  SOIL  (XCA) 


FROM:  14/03/86 
TO:  09/12/66 


10.95 


10.  Ba 


10.66 


1 


V 


+  CL    -2.70 


-a.  BO 


-  CL    -2.90 


QUALITY  CONTROL  SAMPLE  A+B 


+  CL 


Zn. 


-  CL 


QUALITY  CONTROL  SAMPLE  A-B 


13.99 


13.  BO 


13.00 


+  CL     -.10 


-.20- 


-  CL     -.30 


QUALITY  CONTROL  SAMPLE  C+D 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C-D 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 


4.30 


4.10 


3.90 


4.74 


4.91 


4.26 


\ 


V 


J. 


RECOVERY  SAMPLE  Rl 


RECOVERY  SAMPLE  R2 
»»  DATA  >  15X  OUTSIDE  CL 


100%-! 


0-2X  2-4X  4-6X  >  6X 
0-20S  F.S. 


T 


0-2X  2-4X  4-6X  >  SX   0-2X 
20-^OX  F.S. 


rlOOX 


2-'4X  '  4-eX  '  >  8X 
BO-IOOX  F.S. 


•SO 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.8.):   10 
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*** 


PH    -    SOIL    <Km> 


*«« 


IDENTIFICftTION: 

Laboratory  i  Dorset    Soils 

LIS    Test    Name    Code i  PHEW 

WorK    Station    Code     r  DOSOILPH 

Method    Code  i  304681 

Sample    Type/Matrix:  Soil 


Method    Introduccdi    01/06/80 
Units  1    dlmensionless 

Unit    Code  i    O000OQ 

Supervisor  t    ft.    Neary 


SA^FLINGI 
Quantity    Requiredi    SO    g    <dry    <2    mm). 
Container  i    glass    or    polystyrene    Jars 

SftMPLE    PREPftRATIONi 
Air    dr led    <<a   mm). 

ftNflLYTICftL    PROCEDURE  I 

Ten    grams    of    sample    <<2    mm)    plus    E0    mL    of    dcionized    uater    for    20    minutes.       The 
mixture     is    removed    and    allowed    to    equilibrate    for    30    minutes,       PH    is    measured    on 
the    supernatant , 

IheTRUMENTIONi 
Corning    pH/ion    meter     150 
Corning    Combination    K-EL    electrode    balanc    accurate    to    0.001    g. 


T  value t  o. | 


reporting: 
Maximum  Significant  Figures:  3      Calculated  UJvaluet  0,02 

CALIBRATION* 
a    standard  buffers  covering  "the  pH  range  of  4  to  7 

CONTROLS! 
Calibration  i     3  buffers  plus  3  standards,  eg,  QCA 
Recovery     :  2  long  term  soil  samples  plus  a  round  robin  CSSC  sanv>I« 

MODIFICATION! 

01/10/80  -Radiometer  PHMG2  replaced  Fisher  pH  meter. 

01/O3/84  -Corning  pH/ion  meter  150  replaced  Radiometer  PHM6S . 

01/02/84  -Samples  are  agitated  for  20  minutes  In  a  tube  as  opposed  to  being 
stirred  intermittently  in  a  beaKer  for  30  minutes. 
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PH    -    SOIL   <Km> 
QUftLITY    CONTROL    DftTA    FROM    14/03/86    TO    09/12/86 


Lab  I  Dorset  So  i 1 s 


Analytical  Range <  0'1  to  9.00 


CALIBRATION 

CONTROL 1 

Number 

of 

Data 

a 

15 

b 

IS 

a^-b 

15 

a-b 

15 

c 

15 

d 

15 

c+d 

15 

c-d 

15 

Expected 
Concn 

4.00 

6.80 

10.80 

-S.80 


80 

00 


5.d.<flB>:       Sw<within    run)i 
s.d.<CD>:       Su (within    run): 


13.80 

-0.20 


0.020 
0.017 


Av .Concn 
Measured 

4.01 

B.79 

10.80 

-2.79 

6.79 

7.02 

13.81 

-0.22 


S<  between  runs  )  : 
SC  between  runs  > : 


Av.Bias 

Standard(  1 > 

Deviation 

0.01 

0.024 

-0.01 

0.023 

-0.00 

0.038 

0.01 

0.028 

-0,01 

0.023 

0.02 

0.007 

0.01 

0.025 

-0.02 

0.024 

0.0E4 

S/Sm»        1.18 

0.017 

S/5wi        1.00 

On  any  given  day  the  calibration  is  accepted  ii    the  values  obtained  lie  uithin 
the  r  anges  i 

10,65  to  10.85  for  A+B 

-2.90  to  -2.70  for  A-B 

13.65  to  13.95  for  C+D 

-0.30  to  -0.10  for  C-D 

RECOVERIES! 


DUPLICATES! 


Numb 

er 

Expected 

Av .Cone . 

Standard<  1 

of    Da 

ta 

Concn 

Measured 
4.59 

D«v  iat  ion 

r  1       : 

IS 

4.45 

0.090 

r2       I 

15 

5.35 

S.34 

0.068 

Number 

of 

Sample 

Mean(2> 

Coeff  icient 

Data    Pairs 

3:oncn    Span 

s  .d . 
0.046 

of    var,(/,> 

IS 

3 

.00    -            5.00 

1.0 

13 

5 

.00    -            7.00 

0.037 

B.6 

2 

7 

,00    -            9.00 

0.030 

0.6 

30 

Overal 1 

0.043 

N/A 

STANDARD  DEVIATION  <s,dupl>i    0.046 


U  valuci  0.02 


T  valuti  0. 1 


OTHER  CHECKS I 


slope 


Number 
of    Data 

IS 


Data 
Mean 

58.  14 


Standard< 1> 
Dev  iat  ion 

0,584 
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QUALITY   CONTROL   GRAPHS 

PH  -  SOIL  (XW) 


FROM:  i4/03/e6 
TO:  09/i2/B6 


10.95 


+  CL    -2.70 


10.80 


10.  BS 


QUALITY  CONTROL  SAMPLE  A+B 


-  CL    -2.90 


+  CL 


-2. BO ^VA— 


-  CL 


QUALITY  CONTROL  SAMPLE  A-B 


13.98 


13.80--=^—/^^ -^^^^ 


13.69 


+  CL     -■10 


-  CL     -.30 


QUALITY  CONTROL  SAMPLE  C+D 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C-0 


EXPECTED  VALUE 
CONTROL  LIMIT  tCL) 


4.B7 


4.45 


S.62 


5.3a 


4.23 


'"— ^^ 


5.06 

RECOVERY  SAMPLE  HI  RECOVERY  SAMPLE  R2 

H  DATA  >  iSX  OUTSIDE  CL 


lOOXn 


50- 


I     I     I    ■     ■     I    ■     ' 
0-2X     2-4X     4-6X     >   6% 

0-20X  F.S, 


I   .'     ^   I 


rlOOX 


I  .   .^  I 


0-2X     2-4X     4-6X     >   6X        0-2X     2-4X     4-6X     >   6X 
20-60X  F.3.  OO-IOOX  F.S. 


■BO 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  [F.3.):   10 
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*»* 


PHEMOLICS  -  REACTIVE 


«*« 


identification: 
Laboratory  : 
LIS  Test  Name  Codei 
WorK  Station  Code  i 
Method  Code  i 
Sampl e  Type/Matr Ix : 


Col  our  imetry 
PHNOL 
ROPHEN 
e02BC2 


Method  Introduced i 
Units  I 

Unit  Code         t 
Supervisor        » 


01/04/74 

ug/L  as  Phenol 

063704 

M.  Rawl ings 


Rivers,  LaKes,  Precipitation,  Soil  Extracts,  Effluent*, 


Domestic  Water  Supplies,  Leachates,  Sewages,  Industrial  Wastes 

SAMPLING: 

Quantity    Requiredi    250    mL 

Container  :    Glass 

Preservative  i    Copper    sul phate -phosphor ic    acid 

Other  I    Special    bottle    <with    white    cap)    containing    preservative     is 

ava  i I abl e 

ANALYTICAL    PROCEDURE: 

Samples    are    automatically    distilled    from   an    acid    niwdia,    and    reactive    phenol  ics 
in    the    distillate    are    determined    col  our imetr ical 1 y    by    formation    of    an    ant ipyrene 
dye    through    reactions    with    4-aminoant ipyrene    and    potassium   f err icyan ide . 
Approximate    absorbance:    0.93    at    the    full    scale    level 

ir-JSTRUMENTION: 

Basic    automated    modular    continuous    flow    system   plus    a    distill  at  ion    module. 
Colour imetr ic    measurement     is    through    a    5.0    cm.     light    path    at    505    nm. 

REPORTING! 
Maximum   Significant    Figures:     3  Current    W   value:    0.2  T    value:     1 

CALIBRATION: 
BL   plus    B   standards 

CONTROLS  I 
Calibration     :    LTBL      plus    S    standards,    eg,    QCA 
Drift  i    BL,    standard,    BL    ^very     10    sarrfiles 

NOTES: 
A    report     identifying    reactive    phenol ics     is    available    on    request. 
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PHENOL ICS    -    REACTIVE 

QUALITY    COm-ROL    DATA    FROM    03/-01/86    TO     18/12/86 

Lab:    Colourimetry  Analytical    Range:        i    to    50.0    ug/L    as    PHEf^DL 


CALIBRATION 

COhm?OLi 

Nu  mb  e  r 

Expecte 

d 

Av . Concn 

Av.Bias 

Standard<  1  ) 

o-f    Data 
98 

Concn 

Measured 

Dev 

iat  ion 

a       : 

40 

0 

39. 

8 

-0 

2 

0 

38 

b        : 

93 

10 

.0 

10 

3 

0 

3 

0 

.84 

a+b     : 

sa 

50 

0 

50. 

1 

0 

1 

0 

54 

a-b     i 

98 

30 

0 

89. 

5 

-0 

5 

0 

33 

s.d.<AB>:       Sw<within    run)i  0,83         S< between    runs)i  0.38       S/Sm J        1.36 

On    any    given    day    the    calibration     is    accepted     if    the    values    obtained     Me    within 
the    ranges! 

47.8       to  58.8    for    A+B 

28.5       to  31.5    for    A-B 

DUPLICATES* 


f"*.!  mb  e  r 

of 

Samp 

le 

MeanC  8; 

Coef f  ic  lent 

Data    P 

a  irs 

Concn 

Span 

s  .d  . 
0.32 

of    var.</^.) 

138 

0.0     - 

5.0 

30.4 

S 

5,0    - 

10.0 

0.47 

6.6 

5 

10.0      - 

85.0 

1.  12 

8.7 

8 

85.0    - 

50.0 

0.74 

8.0 

154 

Overal 1 

0.39 

N/A 

STAM3ARD  DEVIATION  (s.dupl)i    0.32  u  valuei  8.2  T  valuei 

OTHER  CHECKS!  ^^^e^  Data  Standard^  1> 

of  Data  Mean  Deviation 


Long  Term  Blank      «      9| 


0-3  0.16 
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QUALITY   CONTROL   GRAPHS 

PHENOLICS  -  REACTIVE    {U6/L  A3  PHENOL) 


FROM:  03/01/86 
TO:  1B/12/B8 


52.2 


SO.O 


47.8 


31. S 


30.0 


SB.  5 


QUALITY  CONTHOL  SAMPLE  A+B 


QUALITY  CQNTHOL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

«  DATA  >  15X  OUTSIDE  CL 


—  +  CL 


-  CL 


+  CL 


-  CL 


100% 


0-2X  2-4X  4-eX  >  ex   0-2X 
0-20X  F.S. 


2-4X  4-aX  >  BX 
20-SOX  F.S. 


0-2X 


rioox 


-50 


2-4X  4-6X  >  BX 
50-iOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.J:   50  US/L  A3  PHENOL 
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«** 


PHOSPHORUS  -  REACTIVE  ORTHOPHOSPHftTE 


*** 


identification: 
Laboratory  : 

LIS  Test  Code  Name ; 
WorK  Station  Code  : 
Method  Code         i 


Col  our  imetry 
PP04FR 
RNDr>IP 
103DC2 


Method  Introduced! 
Units  I 

Unit  Code         : 
Supervisor         i 


ei/Biz-rs 

mg/L  as  P 

064815 

M.  Raul ings 


sample  Type/Matrix.  River.,  L»Ke.  ,  Precipitation,  Soil  Extracts,  Effluents. 

3AMPLINGI 
Quantity  Required:  10  mL 
Container         :  Glass  or  plastic  < pol ystyr.ne > 

ANALYTICAL  PROCEDURE! 
Orthophosphate  is  determined  on  the  supernatant  of  a  settled  sample  by 

::T:.r.::.::s\:::r'  ^— — — ^^^dat.  co^iex  ...z  iti... .... 

Approximate  absorbance  i  B.2  at  the  full  scale  level 

^l^UtZ:::.:';^    ''^"'"""    "''''''-    ^-^    "'^^•^^    ^'"^    -'^^^^^    .re    .eter.ine.         . 

IhtSTT^UMENTATION: 

throuah'*"^rr^'*    modular    continuous    flow    system   uith    col  our  imetr  ic    measurement 
through    a    5.0    cm.     light    path    at    380    nm   using    appropriate    phototube. 
Data    capture,    reduction,    and    processing    v. a    a    ™iti-stage    microcorr^uter    system. 


REPORTING: 
Maximum   Significant    Figures:    3 

CALIBRATION! 
BL    plus    7    standards 


Calculated    U   value:    0.0005 


T    value:     0.002 


CONTROLS! 

Calibration     :    LTBL       plus       3    standards,    eg,    QCA 

^'''*^  '    ^^    ^^^""^    13   samples;    BL   plus    standard    every    20   samples 

MODIFICATIONS: 
LL'rrrrt    -^*""!/''^-^'°"    ""    eliminated    for    all    s.,«.le    classes    but    Great 

VZ/^.Z      n         ""'^•'"^'""    ^°    orthophosphate    during    analysis. 

15/05/84    -Commordore    PET   microcomputer    system   Mas     introduced.    M    this    time    th, 
number    of    calibration    standards    was    increased    from  3   to    7,    an^    the    c^t  ibr"  ion 
IT/IZI."".         r"'    *'""'   """^    -terpolation    to    th.    us.    of    a    quadrat    c 
dZlZs       »pTsil    :''^-*'°"    ""    -'i-inated    for    Great    LaKes    oAa^tl        " 
12/02/86      HPasSB   microcon^uter    introduced    to    replace   Commordore    PET. 
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PHOSPHORUS    -    REftCTIVE    ORTHOPHOSPHftTE 

QUALITY    CONTROL    DATA    FROM    01/03/86    TO    23/12/86 


Lab!    Colourime"try 


Analx-tical    Rang**    0.002    to    0.1250   mg/L    as    P 


CALIBRATION 

CONTROL: 

Number 

Expected 

Av 

. Concn 

Av .Bias 

Standard< 1) 

of    Data 
145 

Concn 
0. 1000 

Me 

asured 

0.0004 

Dev  iat  ion 

a 

0. 1004 

0.00138 

b 

145 

0.0250 

0.0257 

0.0007 

0.00167 

a+b 

145 

0. 1250 

0. 1261 

0.00U 

0.00232 

a-b 

145 

0,0750 

0.0747 

-0,0003 

0.00222 

c 

146 

0 . 0850 

0.0257 

0.0007 

0,00167 

d 

146 

0.0125 

0.0127 

0.0002 

0.00101 

c*-d 

146 

0.0375 

0.0364 

0 . 0003 

0.00256 

c-d 

I 

146 

0.0125 

0.0131 

0.B0O6 

0.00104 

s.d.<AB>:       Su<wi-thin    run):    0.00157 
s.d,(CD>i       Sw<within    run):    0,00074 


S< between    runs):    0.00183 
SC between    runs):    0.00138 


S/Su:   1.17 
S/5w :   1 . 88 


On  any  given  day  "the  calibration  is  accepted  if  the  values  obtained  lie  within 
the  ranges: 

0.1194   to  0.1306  for  A+B 

0.0712   to  0.0787  for  A-B 

0.0337   to  0.0412  for  C+D 

8. 0100   to  0,0150  for  C-D 


duplicates: 


Nu mb e r    of 
Data    Pairs 

270 
51 
44 

53 
418 


Samp  1 e 
Concn  Span 

0.0000  -  0.0100 
0.0100  -  0.0200 
0.0200  -  0.0500 
0.0500  -  0. 1250 
Overal 1 


STANDARD  DEVIATION  (s.dupl):    0.0007 


OTHER  CHECKS! 


Long  Term  BlanK 


Number 
of  Data 

146 


MeanC  2) 
».d. 

0.0007 
0.0013 
0.0012 
0.0023 
0.0012 

Ui  value  I  0.0005 


Coef f  ic  ient 
of  var.<X) 

22.7 
8.8 
3.9 
2.4 


T  value!  0.002 


Data 
Mean 

0.0006 


StandardC 1 > 
Dev  iat  ion 

0.00078 
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QUALITY   CONTROL   GRAPHS  from:  oi/oa/ee 

PHOSPHORUS   "  REACTIVE  ORTHOPHOSPHATE    (M6/L  AS  P)        ™=    23/12/»b 


laoe 


1194 


,0412 


+  CL  .07B7 


1250'  ff H  — 


.0750 


QUALITY  CONTRO.  SAMPLE  A-fB 

1 


.0870 


0337 


-  CL  .0712 


CL  .0100 


.0120 


-  CL  .0100 


+  CL 


-  CL 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C+0 


QUALITY  CONTROL  SAMPLE  C-D 


—  EXPECTED  VALUE 

CONTROL  LIMIT  <CU 

N  DATA  >  lOS  OUTSIDE  CL 


lOOX-i 


0-SX  2-4%  '  4-6X  >  ex 
0-20X  F.S. 


0-2X  2-4X  4-6X  >  8X 
20-BOX  F.S. 


rlOOX 


-00 


0-2% 


2-4X  4-eX  >  6X 
OO-IOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.8.):   .120  H8/L  AS  P 
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»**  PHOSPHORUS     -    REftCTIVE    ORTHOPHOSPHATE 


*»« 


IDENTIFICATION: 

Laboratory  :  Colour imetry 

LIS    Tes-t    Name    Codei  PP04FR 

Work    Station    Code     :  SONP 

f-tet hod    Code  :  103BC2 

Sample    Type/Matrix:  Sewage,     Industrial 
E-ff  luents 


Method    Introduced! 
Units  : 

Unit    Codft  : 

Supervisor  i 


01/04/79 

mg/L    as    P 

064615 

M.    Raul ings 


Waste,    Leachate,    Domestic    Waters, 


SAMPLINGt 
Quantity    Required:     10    mL 
Container  i    Glass    or    plastic    < pel ystyrene > 

ftNALYTICftL    PROCEDURE: 

Orthophosphate  is    determined  on  the  supernatant  of  a  settled  sample  by  the 
formation  Of  the  reduced  Phospho-ant  imony  1 -mol  ybdate  corrplex  using  ascorbic  acid 
as  the  reducing  agent. 

Approximate  absorbanre:  0,5  at  the  full  scale  level 

N.B.  Ammonia  Plus  anmonium,  nitrite  and  nitrate  plus  nitrite  are  determined 
s imultaneously, 

Ir^STRU^ENTATION! 

Basic  automated  modular  continuous  flow  system  with  col  our imetr ic  measurement 
through  a  5,0  cm.  light  path  at  880  nm  using  appropriate  Phototube. 


REPORTING! 
Maximum  Significant  Figures:  3 

CALIBRATION! 
BL  plus  6  standards 


Calculated  W  value:  0.02 


T  value :  0,1 


CONTROLS  I 
Cal  ibrat  ion 
Dr  ift 


LTBL  plus  3  standards,  eg,  QCA 

BL  e^'^ry     10  samples;  BL  plus  standard  e^^try    20  sample 


MODIFICATIONS: 

02/07X85  -Sample  filtration  for  all  sample  classes  was  eliminated. 

13/06/86  -HP9S20  microcomuter  system  was  introduced.   At  this  time  the 
calibraion  technique  was  changed  from  linear  interpolation  to  quadratic  using  B 
standards  instead  of  2.   One  analytical  range  is  now  us«d. 
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PHOSPHORUS    -    REACTIVE    ORTWOPHOSPHATE 

QUALITY    CONTROL    DATA    FROM    18/01/86    TO     16/12/86 


Lab:    Col  our imetry 


Analytical    Range*    0.1    to     10,00    mg/L    as    P 


CALIBRATION 

CONTKOLl 

Number 

Expected 

Av 

.Concn 

Av .Bias 

Standard<  1  > 

o-f    Data 

Concn 
7.00 

Me 

asured 

0.00 

Dev  iat  ion 

a       i 

7.00 

0.  102 

b       : 

I'iB 

3,50 

3.51 

0.01 

0.061 

a+b     : 

148 

10.50 

10.51 

0.01 

0.  140 

a-b     I 

142 

3.50 

3.50 

-0-00 

0.092 

C            I 

142 

3.50 

3.52 

0.02 

0.084 

d        : 

142 

0.70 

0.69 

-0.01 

0.043 

c  +d     ; 

142 

4,20 

4.20 

0.00 

0.089 

c-d     : 

142 

2.80 

2.33 

0.03 

0.062 

s.d,<AB>:       Sw<within    run)"-  0.065  SCbetween    runs):  0.084         S/Sw :        1.23 

E.d.<CD>:       Sw<within    run):  0.044  S<between    runs):  0.055         S/Sw :        1.24 

On    Any    9i\'en    day    the    calibra-tion     is    accepted     i-f    the    values    obtained    lie    within 
i he    ranges : 

10.05       to       10.95    for    A+B 

3.20       to  3.80    for    A-B 

3.96       to  4.44    for    C+D 

2.64       to  2.96    for    C-D 


DUPLICATES! 


OTHER    CHECKS  I 


Std.     Cal 


NurT*>er    of 

Sampl 

e 

MeanC2> 

Data    Pa  irs 

Concn    Span 

s.d. 

807 

0.00    - 

0 

40 

0.041 

35 

0.40    - 

1 

00 

0.  134 

23 

1  .00    - 

2 

00 

0.  122 

28 

2.00    - 

4 

.00 

0.275 

12 

4.00    - 

10 

00 

0.084 

305 

Over  a 

1  1 

0.  107 

TION  <s.dup 

l>t           0.041 

Number 
of    Data 

U  valuei 

Data 
Mean 

: 

B 

613 

1  anK                t 

129 

0,09 

0.02 


Coef f  ic  ient 

of    var . 

<  /.> 

39.5 

22.9 

8.7 

9.8 

1.6 

N/A 

T   val 

u« 

1 

0.  1 


StandardC  1 ) 
Dcv  iat  ion 

46.2 
0.527 
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QUALITY  CONTROL  GRAPHS  fhom:  io/oi/b6 

PHOSPHORUS  -  REACTIVE  OflTHOPHOSPHATE    (M6/L  AS  P)        "^^    16/1E/B6 


SO.BS 


<f  ca.  3. BO 


3.B0 


10.05 


4.44 


QUALITY  COm-ROL  SAMPLE  A4B 


4.20 


-  CL     3.20 


+  CL     2.96 


*   CL 


QUALITY  CONTROL  SAMPLE  A-B 


2.80 


3*96 


-  CL    a. 64 


-  CL 


4-  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C-Kl 


QUALITY  CONTROL  SAMPLE  C-D 


—  EXPECTED  VALUE 

CONTROL  LIMIT  (CD 

m     DATA  >  IBX  OUTSIDE  CL 


iOOS-1 


0-2S 


2-4S  4-6S  >  8X 
O-aOS  F.B. 


0-2X  2-4%  4-eX  >  6X 


2-4%  4-eX  >  6% 
20-50X  F.8. 


rlOOX 


-SO 


0-2X  2-4X  4-GX  >  6S 
50-lOOX  F.8. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   10  MS/L  AS  P 
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*»*    PHOSPHORUS-TOTftL   «»» 


IDENTIFICflTIONi 

Laboratory  t  Colourimetry 

LIS    Test    Name    Code i  PPUT 

UlorK    Stat  ion    Code     «  RTNF 

Method    Code  t  504AC2 


Method     Introduced!    01/0^/78 
Units  I    mg/L   as    P 

Unit    Code  t    064815 

Supervisor  i    M.    Raulings 

Sample    Type/Matrix*    Rivers,    LaKet,    Precipitation,    Soil    Extracts,    Effluents. 


SftMPLINSt 
Quantity    Required!     50    rri- 
Container  i    Glass    or    plastic    < polystyrene) 

ANALYTICAL    PROCEDURE i 

Samples    are    digested     in    a    sulphuric    acid-mercuric    ox ide-potass ium   sulphate 
media    using    two    blocK    digesters    Kept    at    200    C    and    360    C.    The    pH    of    the    digestate 
is    adjusted    in-line    and    then    or thophosphate     is    determined    by    formation    of    the 
reduced    phospho-ant Imony 1 -molybdate    complex    using    ascorbic    acid    as    the    reducing 
agent  . 

Approximate    absorbancei    0.4    at    the    full     scale    level, 

N.B.    Total    Kjeldahl    nitrogen     is    determined    simultaneously, 

INSTRUMENTATION I 
-BlocK    digesters<e> 

-Basic    automated    modular    continuous    flow    system  with    col  our imetr ic    measurement 
through    a    3.0   cm.    light    path    at    880   nm  using    appropriate    phototube. 
-Data   capture,    reduction,    and    processing    via    a   multi-stage    microcowuter    system 


REPORTING! 
Max  imiim   Significant    Figures!    3 

CALIBRATION! 
BL    plus    4    undigested    standards 


Calculated    U  valuei    0.002 


T  value i  0,01 


CONTROLS 1 

Calibration!  LTBL   plus   2  undigested  standards,  eg,  QCA 

I  3  digested  BL  plus  3  digested  standards  In  duplicate,  eg,  Rl 

I  BL  B\fery     10  samples;  BL  plus  undigested  standard  evtry    20  samples 


Recovery 
Drift 


MODIFICATIONS: 

15/08/83  -Commordore  PET  microcomputer  system  was  Introduced.   At  this  time  the 
calibration  technique  uas  changed  from  linear  Interpolation  to  the  use  of  a 

quadrat  ic . 

26/02/86    -HP9920    microcomputer    replaced    Coirwnordore    PET. 

MOTES I 

System  is  calibrated  with  undigested  standards,  but  sarr^le  concentrations  are 
adjusted  to  reflect  day's  value  for  digested  blanK, 
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PHOSPHORUS - TOTAL 

QUALITY    COhfTROL    DATA    FROM    26/05/86    TO    23/1E/86 


Lab  t    Co  lour  imetry 


Analytical    Range:    0.01    to    0,200   mg/L    as    P 


CALIBRATION 

COhfTROLl 

h*.imber 

of  Data 

a  ' 

1S7 

b   : 

137 

**b  : 

157 

a-b  ( 

157 

Expected 
Concn 

0.  150 
0.050 
0  .200 
0.  100 


Av .Concn 
Me  a  s  u  r  e  d 

0.  148 
0.049 
0.  137 
0.039 


Av.Bias 


-0.002 
-0.001 
-0,003 
-0,001 


Standard^ 1 > 
Dev  iat Ion 

0 . 00  1 7 
0,0019 
0.0030 

0,0020 


s.d.<AB>!       Su<within    run)»       0,3014         S< between    runs)s       0,0013       S/Sw !        1.27 

On    any    given    day    the    calibration     is    accepted     i-f    the    values    obtained    lie    uithin 
the    ranges: 

0. 191       to       0.209    for    A+B 
0.094       to       0,106    for    A-B 


RECOVERIESt 


DUPLICATES* 


Numb 

er 

Expected 

Av .Cone. 

Standard(  1 ) 

o-f  Da 

ta 

Concn 

Measure 

d 

Dev  iat  Ion 

r  1 

157 

0.  140 

0. 

134 

0.0051 

r2 

157 

0.084 

0, 

080 

0.0048 

r3 

157 

0.028 

0, 

027 

0 . 0036 

^4lJ  mb  e  r 

of 

Samp  1 e 

Mean<2) 

Coeff  ic  ient 

Data  P 

a  irs 

Concn  Span 

s.d  . 

of  var  .<  V;) 

324 

0 

000  -     0,020 

0.0021 

24.4 

112 

0 

020  -    0,050 

0.0072 

23,7 

30 

0 

050  -    0. 100 

0.0039 

6.0 

12 

0 

100   -     0.200 

0,0045 

e.7 

478 

Overal 1 

0.0041 

N/A 

STANDARD   DEVIATION  <s,dupl>(  0.0021 


OTHER    CHECKS I 


Long    Term  Bl  anK 
Digested    Blank 


Number 
of    Data 

157 

157 


14  valuei    0,002 


T  value!    0.01 


Data 
Mean 

-0,001 
0,003 


Standard<  1> 
Dev  iat  ion 

0.0016 
0,0026 
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QUALITY   CONTROL   GRAPHS 

PHOSPHORUS-TOTAL  (M6/L  AS  P) 


FROM:  26/02/86 
TO:  23/12/86 


209 


200 


191 


—  +  CL 


.106 


CL 


.094 


.100  4-n  — 


+  CL 


CL 


QUALITY  CONTROL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 


147 


140 


.133 


.032 


028 


.024 


RECOVERY  SAMPLE  HI 


RECOVERY  SAMPLE  R3 


»t   DATA  >  ISX  OUTSIDE  CL 


lOOXn 


/r7"7"l--r-r: 


/pTTpTV 


rlOOX 


0~2X   ■2-4X   ■4-6X   ■>   6X   '     O-SX     2-4X     4-6X   '>    6X        0-2X     2-4X   '  4-6X   ' >    6X   '  ° 


-50 


0-20X  F.S. 


20-50X  F.S. 


50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.);   .2  MG/L  AS  P 
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*** 


PHOSPHORUS  -  TOTAL 


*** 


IDENTIFICATION! 
Laboratory  : 

LIS  Tes"t  Name  Code: 
WorK  S-tat  ion  Code  : 
Method  Code        : 


Co  I  our  ime t ry 

PPUT 

STKNP 

304BC2 


Sample  Type/Matrix!  Sewage /  Industrial 
Effluents 


Method  Introduced! 

Units 

Unit  Code  : 

Supervisor 


01/04/73 

mg/L  as  P 

064815 

M.  Raul  Ings 


Ulaste  ,    Le achat  e  /  Domes  t  ic  Uaters  / 


SAMPLir'HSi 
Quantity  Required:  50  mL 
Container  :  Glass  or  pi  as tic 

ANALYTICftL  PROCEDURE t 

Samples  are  digested  in  a  sulphuric  ac id -mer cur ic  ox ide -potass ium  sul phate 
media  using  two  block  digesters  Kept  as  500  C  and  360  C.   The  pH  of  the 
digestate  Is  adjusted  in-line  and  then  orthophosphate  is  determined  by  format  ion 
of  the  reduced  phospho-antimonyl -molybdate  complex  using  ascorbic  acid  as  the 
r educ  ing  agent . 

Approximate  absorbancet  0.8  at  the  full  scale  level. 
N.B.  Total  Kjeldahl  nitrogen  is  determined  simultaneously. 

IMSTRUMENTATIONt 

-BlocK  digesters  <2) 

-Bas  ic  automated  modular  continuous  flow  system  with  colour imetric  measurement 
through  a  5.0  cm.  light  path  as  880  nm  using  appropriate  phototube. 


REPORTING! 
Maximum  Significant  Figures:  3 

CALIBRATION! 
BL  plus  6  undigested  standards 


Calculated  (^  value:  0.08 


T  value :  0. 1 


CONTROLS I 
Cal ibrat  ion 
Recovery 

Or  If  t 


LTBL  plus  3  undigested  standards,  eg,  QCA 

2  digested  BL  plus  3  digested  standards  in  duplicate,  eg,  Rl 

BL  every     10  samples;  BL  plus  si-andard  every    £0  sarr^les 


MODIFICATIONS: 

01/10/65  -Higher  range  selerted,  full  scale  changed  from  2  to  5  mg/L  as  P.   New 
calibration  controls  added.   Calibration   control  results  collected  before  high 
range  wa>  implemented  are  included  in  plot. 

18/06/86  -HP9920  microcomputer  system  was  introduced.   At  this  time  the 
cal ibrat ion  technique  was  changed  from  linear  interpolation  to  quadratic  using  6 
standards  instead  of  2. 

notes: 

System  is  calibrated  with  undigested  standards. 

*»Min imum  dilut ion  is  50K<i.e.  factor  of  two).   Therefore,  minimum  increment 
and  dcctlon  criterion  are  actually  twice  that  listed. 
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PHOSPHORUS    -    TOTftL 
QUftLlTY    CONTROL    DftTft    FROM    03/01/86    TO     16/12/86 


Lab!    Co  lour  1 me try 

CALIBRATION    COhTmOLi 
Nijmber 

of    Data 


Analytical    Range:    c.i    to    5.00   mg/L   as    P 


« 

b 
a+b 
a-b 

c 

d 
c+d 
c-d 


177 

177 
177 
177 
177 
171 
171 
171 


Expected 

Concn 

3 

50 

1 

.40 

4 

90 

8 

10 

1 

^eQ 

0 

880 

1 

880 

1 

180 

Av .Concn 
Measured 

3.48 
1.38 
4.86 
8.09 
1  .388 
0.878 
1  .659 
J.  115 


Av -Bias 


-0.08 

-0.01 

-0.04 

-0,01 

-0.018 

-0.008 

-0.081 

-0.005 


Standard<  1 ) 
Dev  iat  ion 

0.041 

0.019 

0.055 

0.033 

0.0198 

0.0158 

0.0898 

0.0181 


s.d.<AB>:       Su<within    run):  0.023  SCbetween    runs):  0.038         S/Su :        1    37 

s.d.CCD):       SwCwithin    run):       0.0188  SCbetween    runs):       0.0173         S/Sw  :        K35 

on    an.    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    within 
The    ranges' 

4.60         to       5.80       for    A+B 
I  .30  to       8.30       for    A-B 

1 ,560       to        1 .800    for    C+D 
1 .040       to        1 .200    for    C-D 


RECOVER lESt 


r  i 
r8 
r3 


Nu  mb  e  r 
of    Data 

171 
170 
163 


DUPLICATES* 


Nu mb e r    of 
Data    Pairs 

174 

54 
113 

78 

48 
467 


Expected 
Concn 

3.50 

1  .40 
0.700 

Sampl  e 
Concn    Span 


Av.Conc 
Me  a  s  u  r  e  d 


3.47 
1  .38 
0.666 


0.000 
0.800 

0.40 
1  .00 

8.00 


0.800 
0.400 
1  .00 
8.00 
5.00 


Overal 1 


Mean<  E) 
s.d. 

0.0387 

0.0878 

0,074 

0,071 

0.078 

0.057 


Standard<  1  > 
Dev  iat  ion 

0.078 
0.043 
0.0856 

Coef f ic  lent 
of    var.cv;) 

58,4 

9,7 
1  1  .3 

4.8 

8.7 

N/A 


STAM3ARD    DEVIATION   <»,dupl)i  0.0387 


U  valuei    0.08 


T  valuci    O. 1 


OTHER    CHECKS I 


Std.    Cal 

Long    Term   Bl  anK 

Digested    BlanK 


^fcimbe^ 
of    Data 

23 
163 
155 


Data 

Mean 

475 

0.011 
0.016 


Standard^  1 ) 
Dev  iat  ion 

15.7 

0.01 19 
0.0803 
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QUALITY   CONTROL   GRAPHS 

PHOSPHORUS  -  TOTAL  (M6/L  AS  P) 


mON:    03/01/86 
Ttt     18/12/B8 


6.20 


4.90 


4.60 


4-  CL  2.30 


+  CL 


QUALITY  CONTROL  SAMPLE  A*B 


-  CL      1.90 — - CL 


QUALITY  CONTftOL  SAMPLE  A-B 


l.BOO 


1.680 


1.560 


*   CL     1-200 


^fi^f^ki' 


1.120- 


-  CL     1.040 


—  +  CL 


QUALITY  CONTROL  SAMPLE  C+0 


-  CL 


QUALITY  COWTflOL  SAMPLE  C-0 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 


.600 


■J^f|W«' 


■  699 

RECOVERY  SAMPLE  HI   "  RECOVERY  SAMPLE  R3 

N  DATA  >  18X  OUTSIDE  CL 


lOOX 


rlOOX 


-00 


0-»  2-4X  4-6X  >  6X 
0-20X  F.8. 


0-2X  2-4X  4-6X  >   6X 

20-OOX  F.S. 


0-2X  2-4X  4-eX  >  6X 
30-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETXEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.8.):   8  MS/L  AS  P 
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*»♦    PHOSPHORUS  -  TOTAL 


**t 


Laboratory  i 

LIS  Test  Name  Code* 
WorK  Station  Code  i 

Method  Code         ! 
Samp  1 e  Type/Matr  ix * 


Dorset 

PPUTl 

OOP 

ssascs 


Method  Introduced! 
Units  t 

Unit  Code         i 
Supervisor        i 


22/03/79 

U9/L  as  P 

063813 

F .  To mass  in  i 


Streams ,  LaKes  ,  Free  ip  it  at  ion 


sampling: 
Quantity  Re«iuiredi  35  m*^ 
Container  i  Specially  marKed  Pyrex  culture  tubes  yith  Teflon-lined  caps 

ANALYTICAL  PROCEDURE* 

After    Mithdrawal    of    excess    volume ,d igest ion    reagent     is    added    and    samples    are 
autoclawed     in    sulphuric    acid-potassium   persulphate    media    at     121    C    for    60    min . 
The    orthophosphate    content    of    the    dlgestate     is    determined    colour imetrically    by 
formation    of    the    reduced    phospho-ant imony 1 -molybdate    corvlex    using    ascorbic    acid 
as    the    reducing    agent. 
Approximate    absorbance     :    0,3    at    the    full    scale    level - 

INSTRUMENTATION: 

Autoclave  plus  basic  automated  modular  continuous  flow  system  with 
colour Imetr ic  measurement  through  a  5.0  cm.  light  path  at  880  nm  using 
appropriate  phototube . Two  analytical  ranges  are  obtained  from  the  output  of  the 
CO  1  our  imeter . 

REPORTINGi 
Maximi*m  Significant  Figures!  3      Calculated  Ui   valuet  0.2       t  valuei  1 

CALIBRATION* 
BL  plus  S   undigested  standards 

CONTROLS  I 
Calibration  i  LTBL   plus  ^    undigested  standards,  eg,  OCA 
Recovery     i  3  digested  BL  plus  4  digested  standards,  eg,  Rl 
D""***        '  BL  fi'^Kry    10  samples  and  BL  plus  2  undigested  standards  every    20 

samples . 

NOTES! 

System  is  calibrated  uith  undigested  standards,  but  sarTV>le  concentrations  are 
adjusted  to  reflect  day's  value  for  digested  blanK. 


-  285  ■ 


PHOSPHOROUS  -  TOTAL 

QUALITY  CONTROL  DATA  FROM  07/01/86  TO  31/1E/86 


Lab :  Dorset 


Analytical  Range »   1  to  808  ug/L  as  P 


CALIBRATION 

CONTROL 1 

Number 

Expected 

Av .Concn 

Av.Bias 

Standard<  1 ) 

I 

of  Data 
140 

Concn 
171 

Measured 
168 

Dev  iat  ion 

a 

-3 

8.8 

b 

■ 

140 

57 

57 

0 

1.7 

a+b 

« 

140 

888 

88S 

-3 

3.8 

a-b 

I 

140 

114 

lis 

-8 

8.6 

c 

1 

140 

17.  1 

16.9 

-0 

8 

0.35 

d 

1 

140 

5.7 

5.7 

0 

0 

0.  14 

c+d 

• 

140 

88. 8 

88.5 

-0 

3 

0.45 

c-d 

1 

140 

1  1  .4 

11.8 

-0 

8 

0.88 

s.d.<AB):   SM<yithin  run>:       1.8    S< between  runs):      8.3   S/Sw s   1.86 
s.d.(CO>i   Sw<Hlthin  run):     0.88    S< between  runs>:     0.87   S/Sh :   1.35 

On  any  given  day  the  calibration  is  accepted  if  the  values  obtained  lie  within 
the  ranges : 

813  to  837    for  A+B 

108  to  180    for  A-B 

19.8  to  85.8  for  C+0 

9.4  to  13.4  for  C-D 

RECOVERIES! 


DUPLICATES! 


Nttmber 

Expected 

Av .Cone . 

St 

andard(  1  > 

t 

of  Data 
140 

Co 

ncn 

Measured 
141 

Oe 

V  iat  ion 

r  1 

140 

3.0 

r8 

: 

140 

70 

71 

8.  1 

r3 

s 

140 

14.0 

14.  1 

0.44 

r4 

• 

133 

7.0 

7.E 

0.36 

Nu  mb  e  r 

of 

Samp 

le 

Mean<8> 

Coe 

f f  ic  lent 

Data  P 

a  irs 

Concn 

Span 

s  .d. 
0.41 

of 

V  ar  .  <  /. ) 

93 

0 

0  - 

5.0 

13.8 

138 

5 

0   - 

10.0 

0.68 

8.0 

110 

10 

0  - 

80.0 

0.95 

6.6 

58 

80 

- 

50 

8.0 

6.6 

88 

50 

- 

800 

5.  1 

9.1 

415 

Overal 1 

1  .5 

N/A 

STANDARD  DEVIATION  (s.duplX    8.41 


OTHER  CHECKS! 


Std .  Cal . 

Long  Term  Bl anK 

Digested  BlanK 


Number 
of  Data 

140 
140 
140 


u 

va 

luei 

0 

.8 

Data 

StandardC 1 > 

Mean 

Dev  iat  ion 

558 

88.4 

0.  1 

0.  14 

0.9 

0.38 

T  value i 
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QUALITY  CONTROL  GRAPHS 

PHOSPHOROUS   -   TOTAL  (U6/L   AS  P      ) 


237 


22B 


219 


+  CU 


--  CL 


120 


114 


lOB 


FflOM;    07/01/86 
TO;    31/12/66 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A+B                 QUALITY  CONTROL  SAMPLE  A-B 
25.8 +  QL     13. 4j ^  ^^ 

22. B 


19. B 


~;,-^:j^;iE^^  ii.4|«wJl^_^^^ 


CL     9.4 


.  -  CL 


QUALITY  CONTROL  SAMPLE  C+D 


QUALITY  CONTROL  SAMPLE  C-D 


EXPECTED  VALUE 

CONTROL  LIMIT  (CU 


13a 


RECOVERY  SAMPLE  fll 


RECOVERY  SAMPLE  R4 
»  DATA  >  15X  OUTSIDE  CL 


lOOXi 


"r* 


'^^jqnrzrfTTjr 


0-2X  2-4%  4-6X  >  8X   0-2X  2-4X  4-8X  >  6X 
0-20X  F.S.  20-aOX  F.3. 


vA 


rlOOX 


m 


0-2X  2-4X  4-6X  >  6X 
50-100X  F.S. 


-50 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   200  USA  AS  P 
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»»*    POTASSIUM    »»» 

IDENTIFICATION! 

Laboratory         i  A-tomIc  Absorp-t  ion    Method  In-troducadt  18/05/79 

LIS  Ttst  Nam«  Code i  KKUR  Units  i  mg/L  as  K 

UlorK  Station  Code  t  PRAA  Unit  Cod*         i  064819 

Method  Code        i  oeSEAl  Supervisor        i  F.  Tomassini 

Sample  Type/Matrixi  Precipitation/  Through-fall,  Stemflow 

SAMPLING  I 
Quantity  Requiredi  5  mL 
Container         i  Polystyrene 

ANRLYTICAL  PROCEDURE* 

Samples  are  analysed  by  AAS  at  7B6-5  nm  with  an  air -acetyl ene  flame.  Cesium  is 
added  as  a  suppressant  via  an  automated  sarrpl  ing  train . 
Approximate  absorb ancet  0,5  at  the  full  scale  level 

INSTRUMENTATION! 

Automated  modular  flow  inject  ion  atomic  absorption  spectrophotometer  <  AAS) 
system 

REPORT ING I 
Maximum  Significant  Figures:  3      Current  14  value:  0.01         T  valuci  0.05 

CALIBRATION! 
6L  plus  9  standards 

CONTROLS I 
Calibration  i  S  standards,  eg,  GCA 
Drift        1  BL  every  10  samples;  S  standards  9Sfry    SO  samples. 

MODIFICATIONS! 

17/05/85  -Three  additional  calibration  standards  were  set  up.   FIou  injection 
introduction  of  sample  uas  adopted.   System  uas  further  automated  uith  the 
addition  of  Commordore  PET  for  data  capture  and  data  reduction.   Sample  required 
reduced  to  5  mL. 
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POTftSSIUM 

QUALITY    CONTROL    DATA    FROM    06/01/86    TO    £2/12/86 

Labi    Atomic    Abs-orption  Analytical    Range  i    8.05    to     1,00    mg/L    as    K 


CALIBRATION 

CONTROL « 

Number 

Expected 

Av 

•Concn 

Av .Bias 

StandardC  1 > 

of 

Data 
71 

Concn 
0.600 

Me 

asured 

0.002 

Dev  iat  ion 

a       1 

0.602 

0.0082 

b      1 

70 

0.  100 

0.  105 

0.005 

0 . 008 1 

a+b    1 

70 

0.700 

0.707 

0.007 

0.0130 

a-b    I 

70 

0.500 

0.487 

-0.003 

0.0101 

s.d,<AB>t       Sw<withln    run):       0.0071  S<  between    run&X       0.0082         S/5y  i        1.14 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    within 
the    rangesi 

0.625       to       0.775    -for    A+B 
0,450       to       0.350    for    A-B 

DUPLICATE8I 


Number 

of 

Sample 

Mean(2> 

Coef f  ic  ient 

Data   Pa 

Irs 

Concn    Span 

s.d, 

0.0122 

of    var.<X> 

127 

0 . 000    -         0 . 1 00 

38.3 

15 

0. 100    -         0.200 

0 . 0250 

18.5 

18 

0.20       -          1.00 

0.016 

4.0 

160 

Overall 

0.014 

N/A 

STANDARD   DEVIATION  <».dupl) I  0.0122  MvAlue>    O.Ol  Tvaluei    0.05 
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QUALITY   CONTROL   GRAPHS 

POTASSIUM  (M6/L  AS  K) 


FROM:  06/0 1/B6 
TO:  22/12/66 


775 


,700 


625 


550 


.450 


•"f\/^^ 


QUALITY  CONTROL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

**   DATA  >  15X  OUTSIDE  CL 


+  CL 


-  CL 


+  CL 


-  CL 


lOOX-1 


0-2X  2-4X  4-BX  >  6X 
0-20X  F.S. 


//y//y// 


0-2X  2-4X  4-6X  >  6X 
20-50X  F.S. 


rlOOX 


-50 


0-2X  2-4X  4-6X  >  6X 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   1  MB/L  AS  K 
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*•« 


POTASSIUM 


*«* 


IDENTIFICATION* 

Laboratory  :  Atomic    Ab5orpt  ion  Method    Introduced i    01/04/74 

LIS   Test    Name    Code:  KKUR  Units  i    mg/L   as    K 

WorK    Station    Code     i  RMAAS  Unit    Code  i    064819 

Method    Code  i  0905A1  Supervisor  i    F.    Tomasslni 

Sample    Type/Matrixi  Rivers,    LftKes  ,    Soil  Extracts,    Effluents. 

SAMPLING: 
Quantity    Required:     10    ni. 
Container  :    Glass    or    pi  as tic 

A|N«LYTICAL    PROCEDURE  I 

Samples    are    analyzed    by    AAS    at    766.5    nm   using    an    a Ir -acety 1 ene    flame.    Cesium    Is 
added    as    a    suppressant    via    an    automated    sair*>l  Ins    train. 
Approximate    absorbance »     1.10    at    the    full    scale    value 

INSTRUMENTATION! 
Automated    flow    injection    atomic    absorption    system  <AAS>. 


REPORTINOi 
Maximum   Significant    Figures:    3 

calibration: 

BL  plus  10  standards 


Current  U  valuei  O.0S 


T  value:    0. l 


CONTROLS  t 
Calibration     :    LTBL      plus    2    standards,    eg,    QCA 
Di"**"*  '    BL   every    10   samples?    2   standards    every   80   san«>]es 

MODIFICATIONS: 

01/12/81     -Calibration    range    became    5.00    mg/L    full    scale;    second    analytical 
range    uas    dropped. 

01/03/84  -Analytical  range  (RMNAKH)  was  added;  full  scaleU.OO  mg/L.  This  range 
is    currently    restricted    to    special    programs, 

01/09/84    -Analytical    range    CRhTWKH)    uas     increased    from   5.00    to     10. 0    mg/l.    full 
scale.    Calibration    techni<iue    uas    changed    f  rom  quadr  atr  ic    to    linear 
interpolation.     Sodium    is    no    longer    determined    simultaneously. 

S5/09/85  -Calibration  range  stayed  at  10.0  mg/L  but  second  analytical  range  uas 
dropped.  Concentration  of  QC  solutions  were  adjusted  accordingly.  Commodore  PET 
microcomputer    controlled    system   ulth    sarr^lc    flou     injection     introduced. 

1985    -Three     analytical     ranges    were    used    during     laSSi      1,00,     10.0,    and     lO.O 
mg/L    as    K    full     seal e . 
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POTASSIUM 
QUALITY    COMTROL    DATfi    FROM   07/01,'86    TO    30/12.'86 

Labi    Atomic    ftbsorbtlon  Anftly-tical    Rang*  i    0.1    to    10-00   mg^'L    as    K 

EKpected  Au.Concn  flv.Blas  Standard<  1> 

Concn  Mtaiurad  Deviation 


CALIBRATION 

CD^fTROLI 

Mumber 

of    Data 

a       1 

139 

b       I 

13S 

aib    1 

131 

a-b    1 

134 

8 . 00  0 . 04  0 . 04  O . 095 

0.70  0.70  -0.00  0.026 

8.70  G.74  0.04  0.096 

7 . 30  7 . 35  O . 05  0 , 1 00 

s,d.<AB>:       SM<ylthin   run)i         0.071  S<betueen    runs)*  0.070  S^^Su  i       0.98 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    yithin 
the    ranges  I 

8.25  to         8. 15    for    A+B 

7.00  to          7.60    for    A-B 

DUPLICATES! 


fkimber    of 

Sample 

Mttan<2> 

Coe 

f f  Icient 

Data   Pairs 

Concn 

Sp 

an 

s.d. 
0.020 

of 

V  ar  ,  <  ;^.  > 

177 

0.00    - 

0.50 

7.4 

85 

0.50     - 

1  .00 

0.028 

3.8 

57 

1  .00    - 

S.OO 

0.037 

2.6 

36 

2.00     - 

5.00 

0.087 

2.8 

2 

5,00    - 

10.00 

0,070 

0.9 

357 

Overal 1 

0.037 

H'A 

STArOARD   DEVIATION  (ft.dupDi  0,020  U  v«luei    0.02  T   valufti    0.1 

OTMER    CHECKSi  Number  Data  Standard<l> 

of    Data  Mean  Deviation 


Absorbance  i  125  1.011  0.1352 

Long    Term  BlanK  i  125  0.00  0.024 
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QUALITY   CONTROL   GRAPHS 

POTASSIUM  (MG/L  AS  K) 


FROM:  07/01/B6 
TO:  30/12/B6 


9.15 


8.70 


6.25 


7.60 


7.30 


7.00 


QUALITY  CONTROL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  ICLJ 

H      DATA  >  15X  OUTSIDE  CL 


+  CL 


-  CL 


+  CL 


-  CL 


lOOX 


0-2X 


2-4X   4-BX  >  6X 
0-20X  F.S. 


i   i  f   i   r. 


0-2X  2-4X   4-6X  >  BX 
20-50X  F.S. 


rlOOX 


0-2X  ■  2-4X  4-6X  >  6X 
50-lOOX  F.S. 


-50 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF . S . ) ;   10  MG/L  AS  K 
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*«* 


POTASSIUM 


««« 


IDENTIFICATION! 

Laboratory  !  ft-tomic    Absorpt  Ion         Method    Introduced  t  08/04/96 

LIS   Test    Nante    Codei  KKUR  Unit*  i  mg/L    as    K 

WorK    Station    Code     t  UJAAS  Unit    Code  i  064818 

Method    Code  i  0O2EA1  Supervisor  «  F.    Tomnaslni 

Sarnple    Type/Matrlxi  Domestic    Waters,    Leachates ,    Effluents 

SAhFLINQi 
Quantity    Required*     10   ml- 
Container  :    Glass    or    plastic 

ANALYTICAL    PROCEDURE r 

Samples    are    analyzed    by    AAS   at    766.5   nm  using    an    air-acetylene    flame.    Cesium    is 
added    as    a   suppressant    via    an    automated    sampl ins    train. 
Approximate    absorbancei     1.1    at    full    scale    level. 

INSTRUMENTATION* 
Automated    flow    injection    atomic    absorption    system  <AAS>. 


REPORT I NO  I 
Maximum  Significant    Figures!    3 


Calculated   M  ualuei    0.1 


T  valuei  0.5 


CALIBRATION I 
BL  plus  10  standards. 

CONTROLS I 
Calibration  i  LTBL   plus  3  standards,  eg,  QCA  i 

Ori^\  I    BL  nv^ry    10  standards'  8  standards  •vry    28  san«>les 

MODIFICATION! 

08/04/86  -All  sample  classes  moved  to  UIAAS  workstation.   Single  analytical 
range  changed  from  full  scale  value  40  mg/L  to  50  mg/L.   Nun4>er  of  calibration 
standards  increased  from  2  to  10.   Concentration  of  QC  solution  adjusted 
accordingly.   Corwnordore  PET  microcomuter  system  control  and  data  handling 
Introduced  with  linear  interpolation  of  calibration  technique.   Safr»>le  flow 
inject  ion  was  Introduced. 
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POTASSIUM 

QUALITY    COtrrROL    DftTft    FROM    08,^4/96    TO    30/12/86 

Labi    Atomic    Absorbtlon  Analytical    Rangt t    0.5    to    50.0   mg/L    as    K 


CALIBRATION 

corrrooLi 

Mumtoer 

Expected 

Aw .Concn 

Av .Bias 

Standard< 1 > 

of    Data 
64 

Concn 
40.0 

MeaAurcd 
39.9 

-0.  1 

DeM  iat Ion 

a       1 

0.63 

b       ■ 

64 

3.50 

3.43 

-0.0  I 

0.  150 

a+b    1 

64 

43.50 

43.44 

-0.06 

0.684 

a-b    1 

64 

36.50 

36.45 

-0.05 

0.60? 

s.d.<ABM       Su<utthin    run>i  0.43         S<b«tueen    runs)!  0.46      S/Su »       1.07 

On    any    given    day    the    calibration    Is    accepted    if    the    values    obtained    lie    within 
the    rangest 

41.25       to       45.75    for    A*B 
35.00       to       38.00    for    A-B 

DUPLICATES! 


Member 

of 

Sampl e 

Mean<S> 

Coe 

f f  ic  lent 

Data   Pa 

irs 

Concn 

Span 

s  .d. 

0.  196 

of 

var  .<  /.> 

106 

0.00    - 

2.50 

14.6 

28 

2.50    - 

5.00 

0.304 

8,7 

14 

5.00    - 

10.00 

0.301 

4.3 

3 

10.6       - 

2O.0 

0.23 

1.8 

6 

20.0       - 

50.0 

0.47 

1.6 

157 

Oueral 1 

0.24 

rt'A 

STAhDARD   DEVIATION  C s .dupl > !         0.196  U  value!    0.1  Tvftluei    0.5 

OTHER    CHECKS*  Number  Data  Standard<I) 

of    Data  Mean  Deviation 


Absorbance  i  37  0.878  0.1471 

Long    Term   BlanK  i  63  0,04  0,245 
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QUALITY   CONTROL   GRAPHS 

POTASSIUM  (M6/L  AS  K) 


FROM:  08/04/86 
TO:  30/12/86 


45.75 


43.50 


41.25 


38.00 


36.50 


35.00 


QUALITY  CONTROL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  ICL) 

)*   DATA  >  15X  OUTSIDE  CL 


+  CL 


-  CL 


+  CL 


-  CL 


lOOX-i 


0-2X  2-4X  4-6X  >  6X 
0-20X  F.S. 


0-2X  2-4X  4-6X  >  6X 
20-50X  F.S. 


rlOOX 


-50 


0-2X  2-4X  4-6X  >  6X 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   50  MG/L  AS  K 
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***         POTftSSIUM         »»» 

IDENTIFICATION* 

Laboratory                      :  Domest  ic    Water  Method    Introductdi  Before     '74 

LIS    Test    Name    Code*  KKUR  Units                                   i  mg/L    as    K 

WorK    Station    Code     »  l«JNAK  Unit    Code                        t  064619 

Method    Code                     i  082601  Supervisor                     i  P.    Caii»>bell 

Sample    Type/Matrixs  Domestic    Waters,  Leachates,    Effluents 

SA^FL1NGI 
Quant  ity    Re^uiredi     50    ttL. 
Container  t    Glass    or    pi  as tic 

flNflLYTICAL    procedure: 

Samples    are    analyzed    by    ftAS   at    766.5   nm  using    an    air -acetyl ene    flame.    Cesium    is 
added    as    a    suppressant    via    an    automated    sampl ing    train. 
Approximate    absorbance:    0.15    at    the    full    scale    level. 

INSTRUMENTATION* 

Automated  modular  continuous  flow  atomic  absorption  system  ( AAS) .  Two 
analytical  ranges  are  obtained  from  -the  output  of  the  AAS. 

reporting: 
Maximum  Significant  Figures:  3     Current  U   value!  0.05*        T  value:  0.25 

CALIBRATION! 
BL  plus  2  standards. 

CONTROLS ! 
Calibration  r  LTBL   plus  3  standards,  eg,  QCA 
Drift        !  BL  plus  3  standards 

MODIFICATIONS! 
08/04/66  -THIS  TEST  WAS  ASSIGNED  TO  THE  UAAS  klORKSTATION. 
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POTASSIUM 

QUALITY  CONTROL    DATA    FROM   03/31/86    TO    25/C2/86 

L»bt    Domestic    Water  Analytical    Rangei    0.25   to    40.0   mg/l    a»    K 


CALIBRATION 

CONTROL 1 

Number 

Expected 

Av .Concn 

Av .Bias 

StandardC  1  > 

1 

oi 

Data 

Concn 
26.0 

Measured 
26.1 

0.  1 

Oev  iat  ion 

a 

IS 

0.22 

b 

t 

15 

6.5 

6.4 

-0.  1 

0.  12 

«+b 

1 

13 

32,5 

32.  S 

0.0 

0.2S 

a-b 

1 

15 

18.5 

18.6 

0.  1 

0.2S 

c 

* 

15 

6.50 

6.37 

-0.  13 

0.046 

d 

f 

IS 

1.30 

1.31 

0.01 

0.034 

c*d 

1 

15 

7,80 

7,68 

-0.  12 

0.056 

c-d 

t 

15 

S.20 

5.06 

-0.  14 

0.057 

s.d.<AB)»       SM<within    run)i            0,18  SCbetueen    run* ) t            0,18         S/Sw (        l.OO 

».d.<CD>i       Sw<withln    run>i         0.040  &(between    run»)t         0.040         S/Sw i       1.00 

On    any    given    day    the    calibration    is    accepted    i*    the    values    obtained    lie    uithin 
the    rangesi 

30.7         to  34.3       for    A+B 

18.3         to  20,7       for    A-B 

7.20       to  8,40    for    C+D 

4.80       to  5.60    for    C-D 

DUPLICATES! 


Number 

of 

Sampl e 

MeanC2) 

Coe 

f f  ic  lent 

Data  Pairs 

Concn 

Span 

s  ,d  . 
0.020 

of 

var  .CX) 

6 

0.00  - 

1.00 

2.3 

17 

1.00  - 

2.00 

0.067 

4.3 

12 

2.00  - 

5,00 

0.060 

2.1 

4 

5.0   - 

10.0 

0.08 

1.8 

Z 

10,0    - 

40.0 

0.05 

e.3 

41 

Over 

al  1 

0.06 

N/A 

STAM3ARD   DEVIATION  <s.dupl>:         0,067  U  valuet    O.OS  T  valusi    0.25 
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QUALITY   CONTROL   GRAPHS 

POTASSIUM  (MS/L  AS  K) 


FflOM:     03/01/86 
TO:     2S/0a/86 


34.3 


32.5 


30.7 


+  CL  20.7 


QUALITY  CONTnOL  SAMPLE  A+B 


8.40 


7.80 


7.20 


QUALITY  CONTROL  SAMPLE  C+D 


19.5 


--  CL     18.3 


+  CL 


QUALITY  CONTnm.  SAMPLE  A-B 


+  CL     5.60 


5.20 


CL     4.80 


-  CL 


+  CL 


^ 


\ 


-  CL 


QUALITY  CONTROL  SAMPLE  C-0 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

K  DATA  >  15X  OUTSIDE  CL 


iOOX 


0-aX  2-4%  '  4-6X  '  >  6X 


I  .  __  I 


rlOOX 


I  _  .„  I 


T 


0-20X  F.S. 


0-2X  2-4X  4-BX  >  BX   0-2X  2-4X  4-8X  '  >  6X 
20-50X  F.S.  5D-100X  F.S. 


-50 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S, J:   40  M8A  A3  K 
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*««         P0TA88IUM         «*« 

IDENTIFICATION! 

L«bor»-tory                      t  Ion    Chromatogmphy      Method    Introduced  i  18/05/79 

LIS   Tes-t    Name    Code  i  KKUR                                         Units                                »  ug/filer    as    K 

14orK    Station    Code     i  PRLOV                                          Unit    Code                        i  361819 

htethod    Code                     i  C04Bft3                                       Supervisor                     i  F.    Tonwssini 

Sample    Type/Matrixi  1448   filters    from  LoVol    filter    pacK, 

SAhPLINGi 
Quantity    Required!     i    filter 
Container  i    Polyethylene    bags 

SAMPLE    PREPftRftTIONi 

Filters    are    extracted    with    90.8   mL   of    DDUI    In    polyethylene    tubes    with 
ultrasonice    treatment    followed    by    a   24   hour    rest    period. 

ANftLYTICflL    PROCEDURE < 

Samples    are    analysed    by    AnS   (worKstation   PRAA)    at    766.9   nm  with    an 
air-acetylene    flame.    Cesium    is    added    as    a   suppressant    via    an    automated    sampl ing 
train.       Results    arc    converted    to    ug/filter    as    K. 
Approx  imate    absorbance i    0.9   at    the    full    scale    level. 

INSTRUMENTATION! 
Automated    modul ar    flow    inject  ion    atomic    absorption    spectrophotometer    <  AAS> 
system 

REPORTING! 
Maximum  Significant    Figuresi    3  Calculated   Ul  valuei    0.5  T  valuei    S.9 

CALIBRATION! 
BL   plus    8    standards 

CONTROLS I 
Calibration    i    S   standards^    eg,    QCA 
Drift  I    BL   mv^ry    10   samples,    8   standards    every    SO   samples. 

MODIFICATIONS! 

July    81       -Addition    of    potassium   analysis    for    UMO   filters    from  LoVal    -filter 
pacKs    was    introduced. 

17/89/89    -Three    additional    call brat  ion    standards    were    set    up.      Flow    injection 
Introduction    of    sample    was    adopted.      System  was    further    automated    with    the 
addition    of    a   microcomputer    to    co-ordinate    sampler,     injection,    AA8    "read",    and 
data    reduction.       Sample    required    reduced    to    5    mL. 

NOTES! 

UJ   and    T   values    are    those    of    the    PRAA    worKstation    multiplied    by    50    to    yield 
ug/f liter  , 
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*♦♦    POTASSIUM  -  SOIL  < Xsc ?    »** 


IDENrriFICftTION: 
Laboratory  ;  Dorse-t  So  i  1  s 

LIS  Test  Name  Code:  KKESC 
UJorK  Stat  ion  Code  J  DOCATION 
Method  Code         ;  306^1=^1 
Sample  Type/Matrix:  Soil 


Method  Introduced!  ei/06/80 


Units 
Unit  Code 
Super*^  isor 


i    me<^/ie0g  K 
»  355000 
t    ft.  Neary 


sampling: 
Quantity  Required:  6  g  <dry  <2  mm>. 
Container  i  Glass  or  polystyrene  jars 

SAMPLE  PREPARATION! 
Air  dried  (  <e  mm). 

ANALYTICAL  PROCEDURE* 

A  3  3  quantity  of  sample  plus  30  mL  of  2N  sodium  chloride  is  agitated  for  4 
hours  in  a  centrifuge  tube.   The  sample  Is  centrifuged  and  filtered.   The 
filtrate  is  analyzed  for  K  by  AAS  at  766. S  with  an  air -acety 1 ene  flame. 
Approximate  absorbancei   0.3  at  the  full  scale  level. 
Aluminum,  calcium,  and  magnesium  are  determined  simultaneously. 

INSTRUMENTATION: 

Varian  AA1275  with  programmable  sample  changer  and  Bilson  Minlpuls  II  pump 
Balance  accurate  to  0.001  g 


reporting: 
Maximum  Significant  Figures:  4 

CALIBRATION: 
BL  plus  5  standards 


Calculated  U   value:  0.01 


T  value :  0.09 


CONTROLS: 
Calibration  t    Three  soil  samples  representing  different  soil  types;  8  method 

blanks;  round  robin  CSSC  sanv>les 
Orift         ;  1  standard  <  100X  F.S.)  every     10  5anv>les 

MODIFICATIONS: 
01/04/81  -3g  sample  used  for  all  soil  types  <  6g  previously  used  for  sandy 

S0ll5> 

01/06/86  -Varian  1275AAS  replaced  PerK in  Elmer  403 

notes: 

Cation  exchange  capacity  <CEC)  is  calculated  as  the  sum  of  the  sodium  chloride 
exchangeable  Al  ,  Ca ,  Mg ,  and  K. 
Values  for  recoveries  are  unknown --aver age  value  used. 
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POTASSIUM    -    SOIL   <X»C> 
QUftLITY   COMTROL    DftTA    FROM   01/10/86    TO    30/12/86 

L*bi    Dop»«-t    Sou*  An«lytlc«l    R«n9«i    0.85   to    8.75   r»q/180g 


CALIBRATION 

CONTROL 1 

Nutnbcr 

Expected 

Av. Concn 

Av.Bias 

Standard^  1> 

, 

of 

Data 

Concn 

Measured 
N/A 

N/A 

Dev  iat Ion 

a> 

Q 

8 

56 

N/A 

b 

t 

e 

0 

18 

N/A 

N/A 

N/A 

a+b 

t 

0 

8 

75 

N/^ 

N/A 

N/A 

«-b 

1 

B 

8 

38 

N/A 

N/A 

N/^ 

s.d.<AB)i       Sw<ulthln    runJi         N/A  S<betueen    runs)i         N/A  S/Sw i 


N/A 


On  any  given  day  the  calibration  is  accepted  if  the  values  obtained  lie  within 
the  rangvsi 

0.69   to    8.81  for  A+B 
8.34   to    8,41  for  A-B 

RECOVERIES! 


DUPLICATES! 


Number 

Expected 

Av .Cone , 

8tandard<  1 

I 

of    Data 
14 

Concn 

Measured 
0.89 

De 

V  iat  ion 

rl 

8.  18 

8.817 

p8 

• 

14 

8,47 

8.47 

8.032 

r3 

1 

14 

8.04 

8.84 

0,889 

hKimber 

of 

Sample 

Mean<  B) 

Coe 

ff  icient 

Data   Pairs 

Concn    Span 

s.d. 

of 

var  .<  y.y 



-- 

__-. 



31 

8 

.88     -             8.15 

8.810 

IS. 4 

9 

8 

, 15    -             8.38 

0.81& 

5.4 

1  1 

8 

.38    -             8.75 

8.815 

3.  1 

51 

Ow  e  r  a  1  1 

8.018 

N/A 

STANDARD  DEVIATION  (s.duplX    8.018  U  v*luei  8. 81  T  v«lu*l  8.85 

OTMER  CHECKS!  Number  Data  Standard(l) 

of  Data  Mean  Deviation 


Di9«»ted  BlanK       i      14  0.81  8.816 
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QUALITY  CONTROL  GRAPHS 

POTASSIUM  -  SOIL    (XSC)     (MEQ/1006) 


FROM:   oi/ao/ee 

TO:  30/12/96 


,S1 


.75 


.69 


+  CL 


.4& 


.36 


-  CL 


.34 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A*B 


QUALITY  CONTROL  SAMPLE  A-B 


EXPeCT6D  VALUE 
CONTROL  LIMIT  (CL) 


.08 


.04 


0.0 


RECOVERY  SAMPLE  Rl  RECOVERY  SAMPLE  RS 

It  DATA  >  15X  OUTSIDE  CL 
lOOX-i  rlOOX 


^T"^   '    'f   '    ' 


0-2X  2-4X  A-^%     >  6% 
0-20X  F.3. 


0-ax  a-4X  4-6X  >  ex 

SO-SOX  F,B. 


0-2X  2-4%     4-eX  >  6% 
90-lOOX  F.S. 


-ao 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF,S.);   .76  MEQ/1006 
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««* 


SflhD 


«*« 


IDENTIFICATIONt 
Laboratory  i 

LIS  Tes-t  Name  Code  i 
Uk>rK  Station  Code  t 
Method    Code  i 

SaiTiple    Type/Matrixi 


Dorset    Soils 

SfthO 

DOPARTSZ 

AMiees 

Soil 


Method    Introduced i  Ol/OS/BB 

Units  I  X  by    weight 

Unit    Code  i  070000 

Supers'  isor  »  A.    Neary 


SAMPLING  J 
Quantity    Required^    20    9    < dry    <S    mm). 
Container  s    glass    or    polystyrene    Jars 

SftMPLE    PREPARftTIONt 
ftir    dried    ( <2   mm). 


ftNftLYTICAL    PROCEDURE  I 

Tc    prevent    -f  loccul  at  ion    a   portion    of    sample,    pretreated    for    organic    matter    and 
carbonate    removal,    is    dispersed    in    a   sodium  hexametaphosphate    solution.       The 
sand    fraction    ( >    53   urn)    is    removed    by    uet    sieving;    the    silt    and    clay    fraction    is 
dispersed    in    a    sedimentation    cylinder.       The    percentage    of    sand    in    the    sarvle     is 
determined    by    weighing    the    dried    sieved    fraction    and    expressing    that    as    a 
percentage    by    weight    of    the    total     < sand  ,    silt    and    clay). 


INSTRUMENT I ON I 
Sartorius    ^    place    digital    balance    <model 
Balance    accurate    to    O .000 1     g . 


1801) 


REPORTINOJ 
Maximum  Significant  Figures:  2 


Calculated  U   valuet  N/A 


T  value  I  N/A 


CALIBRATION: 
Bal ance  zero 


CONTROLS  t 
Recovery 


I  2  long  term  soil  samples  representing  different  soil  types  plus 
a  round  robin  CSSC  sample 


NOTES* 
Two  recovery  soils  are  alternated  between  batches/  using  their  mean  values. 
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SAND 
QUftLITY  COhTTROL  DATft  FROM  08/05/86  TO  20/06/86 

Labi  Dorset  Soils  Analytic^]  Ranges  n/a  to  100  V,   by  wt . 

RECOVERIES! 


DUPLICATES* 


hKimber 

Expected 

Av .Cone , 

8tandard<  1 > 

of    Data 
17 

Concn 

Measured 
3,4 

Oev lat  ion 

rl        I 

3,0 

0.79 

r2       1 

IS 

56,0 

55.4 

2.  15 

hKimber 

of 

Sample 

HeanC2) 

Coef f  ic  lent 

Data    P 

a  irs 

Concn    Span 

s  .d  . 
1.  1 

of    war  .<  X) 

4 

0       -               20 

18.  1 

3 

20       -              50 

3,4 

8.8 

20 

50       -             100 

0.8 

1.4 

27 

OveraJ 1 

1.5 

N/ft 

STANDARD  DEVIATION  (s.dupDi  N/A  Ul  valuei  N/A  T  valud  N/A 
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4.5 


QUALITY   CONTROL   GRAPHS 

SAND  (X  BY  WT.) 


FROM:  02/05/86 
TO:  20/06/B6 


3.0 


1.5 


70.0 


RECOVERY  SAMPLE  Rl 


56.0 


4S.0 


RECOVERY  SAMPLE  R2 

EXPECTED  VALUE 

*   DATA  >  15X  OUTSIDE  CL 


100% -1 


rlOOX 


-50 


0-2%  2-4X  4-6%  >  6%    0-2% 


0-20%  F.S. 


2-4%  4-6%  >  6% 
20-50%  F.S. 


0-2%  2-4%  4-6%  >  6% 
50-100%  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   100  %  BY  HT. 
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»**    SILICON  -  REACTIVE  SILICATES    «»* 


Colour  1 me try 

S103UR 

ROM 

eoiBci 


Method  Introduced  I 
Un  i  t  s  I 

Unit  Code         i 
Superv  Isor        i 


01/08/75 
mg/L  as  Si 

064814 

M.  Raul ings 


Rivers,  LaKe» ,  Precipitation,  Soil  Extracts,  Effluents, 


IDENTIFICATION! 
Laboratory  : 

LIS  Test  Name  Code* 
WorK  Station  Code  i 
Method  Code  i 
Sample  Type /Ma tr Ix : 
Domestic  Water  Supplies,  Leachates 

SAMPLING! 
Quantity  Required!  10  rri. 
Container  :  Plastic 

ANALYTICAL  PROCEDURE l 

Reactive  silicates  are  determined  by  formation  of  a  reduced  mol ybdo -s il icate 
cowlex  at  pH  1.6,  using  ascorbic  acid  as  the  reducing  agent,  and  oxalic  acid  to 
suppress  phosphate  interference. 

Approximate  absorbancei  0.7  at  the  full  scale  level 

N.B.  Chloride,  dissolved  inorganic  and  organic  carbon  are  determined 
s  imul taneously . 

INSTRUhENTIONi 

Basic  automated  modular  continuous  flow  system  yith  colour Imetr Ic  measurement 
throught  a  5.0  cm.  light  path  at  660  nm. 
Data  capture,  reduction,  and  processing  via  a  microcowuter  system. 


REPORTING t 
Maximum  Significant  Figures*  3      Calculated  Uvaluet  0,1 

CALIBRATION! 
BL  plus  7  standards 

CONTROLS! 
Calibration  i  LTBL   plus  3  standards,  eg,  QCA 

!  BL  e^^ery    10  samples^  standard  **j*ry    20  sairples 


T  value:    0.5 


Drift 


MODIFICATIONS! 

04/07/B3  -Modules  requir 
calibration  standards  was 
tripled.    Concentrations    o 

£7/03/85    -Silicon    analyt 
First    three    months '    data 
1 ater    ones . 

12/03/86  -Boxed-FIA  syst 
system  implemented.  Test 
microcomputer  system  intr 
Interpol  at  ion  to  quadrat! 
7- 


ed    for    Boxed-FIA   system  uere    Introduced.    The    nuirtser    of 

increased    from  8   to    10.    The    analytical    rate    uas 
f    QC   standards    adjusted    accordingly. 

ical     range    uas    changed    from   0-5.00mg/L    to    0-10.e0mg/L. 
were    omitted    because    they    were    not    cofr»>arable    with    the 

em    discontinued.       Basic    air-segmented    cont inous    flow 
transferred    from   RMSICL    to    ROM    worKstatlon.        HPSSSO 
oduced.       Calibration    technique    changed    from   linear 
c.       hkjmber    of    calibration    standards    changed    from    10   to 


NOTES! 
Calibration    standard     is    a    hydrate!    Na2Si03,9H20 
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SILICON 

QUALITY    COhTTROL    DRTfl    FROM    04/03/86    TO    30/12/86 


Labs    Colour  Ime'try 


Analytical    Range  i    0,5   -to    10.00   mg/L   as    Si 


CALIBRATION 

CONTROL  I 

Number 

Expected 

Aw 

.Concn 

Av .Bias 

Standard< 1> 

of  Data 
172 

Concn 
8.00 

Measured 

0.  16 

Dev  iat  ion 

a 

8,  16 

0.328 

b 

172 

2.00 

2.03 

0.03 

0.  104 

atb 

172 

10.00 

10.  19 

0.  19 

0.41S 

a-b 

172 

6.00 

6.  13 

0.  13 

0.248 

c 

172 

2.00 

2.03 

0.03 

0.  104 

d 

171 

0.50 

0.50 

0,00 

0.052 

c+d 

171 

2.50 

2.53 

0.03 

0.  146 

c-d 

171 

1.50 

1.53 

0.03 

0.075 

s.d.<AB>i       Su<Mithin    run):  0.176         S< between    runs  )  J  0.243       S/Sm i        1.38 

s.d.CCDX       Sw<within    run):         0.053         S<betMeen    runs):         0.082      S/Sw  i       1.55 

On    any    g iuen    day    the    calibration    is    accepted    if    the    values    obtained    lie    within 
the    ranges  s 

9.55  to  10.45  for  A+B 

5.70  to  6.30  for  A-B 

2.05  to  2.95  for  C+D 

I .20  to  1 .80  for  C-D 

DUPLICATES! 


f-^umber 

of 

Samp  1 e 

Mean<  2) 

Coefficient 

Data  Pa 

ir  s 

Concn 

Span 

s  .d  . 
0.  126 

of  var  .<  y.> 

148 

0.00  - 

1  .00 

27.5 

100 

1  ,00  - 

2.00 

0.351 

24.1 

144 

2.00  - 

5.00 

0.474 

14.5 

46 

5.00  - 

10.00 

1.061 

15.8 

438 

Qyeral 1 

0.475 

N/A 

STAhOARD    DEVIATION    <s.dupl)i  0.126 


OTHER    CHECKS I 


Long    Term  BlanK 


Number 
of    Data 

171 


U  valuci    0.  1 


T   valuei    0.5 


Data 
Mean 

0.02 


StandardC 1 > 
Dew  iat  ion 

0.034 


-  308- 


QUALITY   CONTROL   GRAPHS 

SILICON  (MG/L  AS  SI) 


FROM:  04/03/B8 
TO:  30/12/88 


10.46 


9.55 


2.95 


+  CL      6-30 


10.00  


-  CL     S.70 


QUALITY  CONTROL  SAMPLE  A+B 


k 


2.50 


W^ 


2.05 


QUALITY  CONTROL  SAMPLE  C+D 


+  CL 


6.00  J ^  — 


QUALITY  CONTROL  SAMPLE  A-fl 


+  CL      l.BO 


/W^i 


i.SO 


-  CL     1.20 


-  CL 


+  CL 


-y^iiff^ip^ 


-  CL 


QUALITY  CONTROL  SAMPLE  C-D 


—  EXPECTED  VALUE 

CONTROL  LIMIT  tCL) 

M  DATA  >  l&X  OUTSIDE  CL 


lOOXi 


0-2%  2-4%  4-6%  >  BX 
0-20%  F.S. 


0-2% 


2-4%  4-6%  >  6% 
20-50%  F.S. 


rl00% 


0-2% 


/YttYT/ 


2-4%  4-6%  >  8% 
50-100%  F.S. 


-SO 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  tF.S.J:   10  MB/L  AS  31 
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«*»         SILICON    -    REACTIVE    SILICATES  »*» 

IDENTIFICATION: 

Laboratory  :  Rivers    and    Lakes  Method    Introducedi  01/0H/75 

LIS    Test    Name    Code:  SI03UR  Units  :  mg/1-    as    Si 

WorK    Station    Code     :  RMSICL  Unit    Code  i  0B4814 

Method    Code                    :  001BC2  Supervisor  i  J.    Crowther 

Sample    Type/Matrlxi  Rivers,    LaKes  ,  Precipitation,    Soil  Extracts,    Effluents, 

Domestic    Water    Supplies,    Leachates 

SAMPLING: 
Quantity    Required:     50    mL 
Container  i    PI  as tic 

ANALYTICAL    PROCEDURE: 

Reactive    silicates    are    determined    by    formation    of    a   reduced    mol ybdo -s il icate 
complex    at    pH    1.6,    using    ascorbic    acid    as    the    reducing    agent,    and    oxalic    acid    to 
suppress    phosphate    interference. 

Approximate    absorbance  i    0.7   at    the    full    scale    level, 
N.B.    Chloride    is    determined    simultaneously. 

INSTRUMENTION: 
Boxed-FIA   system  consisting    of    basic    automated    modular    continuous    flow    system 
Plus    the    following    modules:    sample     injection    valve    with    air-flou    controls, 
timer,    bubble-gate.    Colour imetr ic    measurement    is    through    a    5,0   cm.    light    path    at 
G60   nm.    Two    analytical    ranges    are    obtained    from  the    output    of    the    colour imeter , 

reporting: 
Maximum   Significant    Figures:    3  Current    W   value:    0.02  T   value:    0,1 

CALIBRATION: 
BL    plus     10    standards 

CONTROLS S 
Calibration     :    LTBL      plus    3    standards , eg ,QCA,    QCB/C,    QCD 
Drift  :    BL   plus    4    standards 

MODIFICATIONS: 

04/07/83    -Modules    required    for    Boxed-FIA    system   were     introduced.     The    nun^er    of 

calibration    standards    was     increased    from   E    to     10.    The    analytical    rate    was 

tripled.    Concentrations    of    QC    standards    adjusted    accordingly. 

37/03/85    -Silicon    analytical     range    was    changed    from   0-5. 00mg/L    to    0-10.00mg/L, 

First    three    months'    data    were    omitted    because    they    were    not    comparable    with    the 

1  at er    ones  . 

NOTES! 
Calibration    standard     is    a    hydrate:    NaeSiOS-SHSO 

04/03/86    -DISCOrTTINUED. 

TEST    TRANSFERRED    TO    ROM    WORKSTATION, 
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SILICON  -  REACTIVE  SILICATES 

QUALITY  CONTROL  DATA  FROM  08/0 1/86  TO  26/02/86 


Lab :  Rivers  *nd  LaKes 

CALIBRATION  COKTTROLt 

Niimber 
oi    Data 


8 
8 
8 
8 
8 
8 
8 
8 


Expec-ted 
Concn 


Analytical    Rangei    0,1    to    10,00   mg/L    as    Si 


Av .Concn 
Measured 


a 

b 

«+b 

a-b 

c 

d 

c+d 

c-d 

s 

. d . <  AB  > : 

t. 

. d . <  CD  >  r 

00 

60 
60 

40 

60 


Su<uithin    run): 
Sh<  u  ith  in    run  >  i 


0.40 

2.00 
1  .20 


0.  1  12 
0.034 


5.89 
1.66 
7.34 
4.23 
1.62 
0.43 
2.05 
1.13 


S(  between  runs): 
S(  between  runs  ) : 


Av .Bias 

St 

andard<  i  > 

Dev  iat  ion 

-0.11 

0,  148 

0,06 

0.052 

-0.06 

0.  156 

-0.  17 

0.  158 

0.02 

0.044 

0.03 

0.015 

0.05 

0.045 

-0.01 

0.046 

0.111 

S/Sw :   0.39 

0.033 

S/Sw !   0.97 

On  any  given  day  the  calibration  is  accepted  if  the  values  obtained  lie  within 
the  rangef.  : 

7.15  to 

4.10  to 

1.85  to 

1.10  to 


8,05  for  A^-B 
4.70  for  A-B 
2. 15  for  C+D 
1 .30  for  C-D 


DUPLICATES* 


Nil mb e r    of 
Data   Pairs 

8 
7 
S 
7 
1 
25 


Sample 
Concn    Span 


0.00  - 
0.50  - 
1  .00  - 
2.50  - 
5.00    - 


0.50 

1  .00 

2.50 

5.00 

10.00 


Overal 1 


Mean( 2) 
s  .d  , 

0.034 
0.040 
0.034 
0.090 
N/A 
0.057 


Coeff  ic  lent 
of  var.</.) 

8.9 
9.8 
8.8 
8.4 

K/A 
N/ft 


STANDARD   DEVIATION  <s.dupl>t  0.034 


U  value  I  0.02 


T  value i  0.1 


OTHER  CHECKS* 


Std .    Cal . 

Long    Term   Bl anK 


f^mber 
of    Data 

8 
8 


Data 
Mean 

103 

0.00 


StandardC  1 > 
Dev  iat  ion 

12.3 
0.000 


-  311  - 


QUALITY   CONTROL   GRAPHS 

SILICON   -   REACTIVE   SILICATES     (M6/L   AS   SI) 


FROM:    08/01/86 
TO:    26/02/86 


8.05 


+  CL  4.70 


7.60 


7.15 


QUALITY  CONTROL  SAMPLE  A+B 


2.15 


2.00 


1.B5 


QUALITY  CONTROL  SAMPLE  C+D 


4.40 


-  CL      4.10 


+  CL      1.30 


+  CL 


QUALITY  CONTROL  SAMPLE  A-B 


-  CL      1.10 


-  CL 


+  CL 


1 .  20 '/' 


-  CL 


QUALITY  CONTROL  SAMPLE  C-D 


EXPECTED  VALUE 

CONTROL  LIMIT  tCL) 

»   DATA  >  15X  OUTSIDE  CL 


0-2X  '2-4X  '4-6X  '>  6X   0-2X 
0-20X  F.S. 


rlOOX 


V. 


2-4X  4-6X  >  6X    0-2X  2-4X  '  4-6X  >  6X 
30-50X  F.S.  50-lOOX  F.S. 


■50 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF.S.):   10  MG/L  AS  SI 
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*** 


SILT 


»«* 


IDeNTIFICftTION: 
Laboratory  i 

LIS  Test  Name  Code* 
(•JorK  Stat  ion  Code  : 
Method    Code  : 

Sample    Type/Matrix( 


Dorset    So  i 1 s 
SILT 
DOPARTSZ 
AM 1002 
Soil 


Method    Introduced! 
Units  ! 

Unit    Code  t 

Superv  isor  i 


0 1 /06/e0 
v.  by    we  Ight 

070000 

A,    Neary 


sampling: 
Quantity    Re<iuiredi    20    g    <  dry    <2    mm), 

!    glass    or    polystyrene     jars 


Container 


SAMPLE  preparation: 
Air  dr  led  <  <8  r«n)  . 

ANALYTICAL  PROCEDURE! 

To  prevent  flocculation  a  portion  of  sample,  pretreated  +or  organic  matter  and 
carbonate  removal,  is  dispersed  in  a  sod ium  hexamet aphosphate  solution.   The 
sand  fraction  <>  53  um)  is  removed  by  uet  sieving;  the  silt  and  clay  fraction  is 
dispersed  in  a  sedimentation  cylinder.   TTie  percentage  of  silt  in  the  sample  is 
based  on  the  settling  velocities  of  sperical  particles  by  the  application  of 
StoKes  Law  . 


INSTRUMENTIONt 

Sartorius  4  place  digital  balance  <model  1S01> 
Bal ance  accurate  to  0.0001  g , 

REPORTING! 
Maximum  Significant  Figuresi  e      Calculated  U  valuet  1 

CALIBRATION! 
Balance  zero 


T  val ue  t  5 


CONTROLS : 

Recovery     t  e  long  term  soil  samples  representing  different  soil  types  plus 
a  round  robin  CSSC  sample 


NOTES: 
Two  recovery  soil*  are  alternated  betueen  batches,  using  the i 


r  mean  values . 
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SILT 

QUftLITY   CONTROL    DHTA    FROM   02/85/86    TO    20/06/86 

Lab»    Dorset    Soils  Analytical    Range:       5   to    I00   '/   by    u± . 

RECOVERIES I 


DUPLICftTESi 


Number 

Exped 

ed 

fl^f  .Cone . 

Standards  1 > 

oi    Data 

Concn 

Measured 

Dev lat  ion 

rl       : 

17 

41 

41 

2.4 

ra       I 

1  1 

39 

36 

2.7 

hKjmbcr 

of 

Sample 

Mean<2> 

Coe-f  f  ic  ient 

Data    P 

a  irs 

Concn    Spar 

s.d . 

1  .0 

o-f    var.<X> 

e 

0       - 

20 

11.7 

IS 

20       - 

50 

2.0 

6.6 

6 

50       -              100 

1  .3 

1  .9 

25 

Overal 1 

1.6 

N/ft 

STAhOf^RD   DEVIATION  (s.dupl>i  l.Q  U  valuei     1  T  valuei 
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49 


QUALITY    CONTROL    GRAPHS 

SILT  (X  BY  WT.) 


FROM:  02/05/86 
TO:  20/06/86 


41 


/ 


/ 


"7 


zl 


33 


42 


RECOVERY  SAMPLE  Rl 


35 


X 


2B 


RECOVERY  SAMPLE  R2 

—  EXPECTED  VALUE 
»  DATA  >  15X  OUTSIDE  CL 


100% -I 


0-2X 


'A-W? 


2-4X  4-6X  '  >  6%  '  0-2X  2-4X  ' 4-6X  ' >  6X 
0-20X  F.3.  20-50X  F.S. 


rlOOX 


-50 


0-2X  ■2-4X  4-6X  >  6X 
50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   100  X  BY  WT 
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**t         SODIUM         *** 

IDENTIFICflTIONi 
Laboratory  i    Atomic    Absorpt  ion         Method    Introduced i     lB/05/79 

LIS   Test    Name    Code*    NAUR  Units  i    mg/L    as    Na 

UorK    Station    Code     t    pRftfl  Unit    Code  i    064811 

Method    Code  i    OOSEAl  Supervisor  i    F.    Tomass  inl 

Sample    Type/Matr  ixt    Precipitation,    Through-fall,    Stcmflow 

SAhPLINBi 
Quantity    Required!    5    mL 
Container  i    Polystyrene 

ANALYTICAL    PROCEDURE t 

Samples    are    analysed    by    AAS    at    589.0    nm   uith    an    air -acetylene    flame.       Potassium 
is    added    as    a    suppressant    via    an    automated    sampling    train. 
Approximate    absorbancei    0.5   at    the    full    scale    level 

It^TRUMENTATIONi 
Automated    modular    flou    inject  ion    atomic    absorpt  ion    spectrophotometer    <  AA5> 
system 

REPORTINSi 
Maximum  Significant    Flguresi    3  Current    Ut  valuei    0.01  T   valuei    0.05 

CALIBRATION! 
BL   plus    9   standards 

CONTROLS  I 
Calibration     :    S    standards,    eg,    GCA 
Drift  I    BL    every     10   samples;    8    standards    ^*^ery    20    samples 

MODIFICATIONS! 

17/05/85    -Three    additional    calibration    standards    were    set    up.       Flou    injection 
Introduct  ion    of    sample    uas    adopted.       System  uas    further    automated    y  ith    the 
addlton    of    Commodore    PET   microcomputer    for    data    capture    and    data    reduction. 
Sarrple    required    reduced    to    5   mL. 
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SODIUM 

QUftLlTY    CONTROL    DATA    FROM    06/0 1/8B    TO    22/12/86 


Labi    A-tomic    Absorption  Analytical    Ranges    0.05   to    1.80   mg/L   as    Na 


CALIBRATION 

COhfTROL  1 

Number 

Expected 

Av .Concn 

Av  .  B  i  as 

&tand«rd< 1 > 

of   Data 
72 

Concn 
0.600 

Measured 
0.585 

-0 . 005 

Dcv  iat  ion 

a       : 

0.0071 

b       1 

71 

0.  100 

0.  104 

0.004 

0.0103 

a+b    I 

71 

0.700 

0.688 

-0 . 002 

0.0139 

a-b     : 

71 

0.500 

0.481 

-0 . 008 

0.01 10 

s . d . <  AB ) 1 

5y< 

uithin 

run  )  1 

0.0078 

SCbetueen    runs) 

0.0088 

S/Sut        1.14 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    within 
the    rangesi 

0.655       to       0.745    for    A+B 
0,470       to       0.530    for    A-B 

DUPLICATES! 


Number 

o  + 

Samp  1 e 

Mean(S) 

Data    Pa 

Irs 

Concn    Span 

s.d. 

140 

0.000     -            0.100 

0.0101 

23 

0. 100    -         0.200 

0.0057 

17 

0 . 20       -          1 . 00 

0.020 

180 

Over a 1 1 

0.011 

Coeff ici 

ent 

of    var . 

</,) 

28.0 

4.2 

5.3 

N/A 

STAM3ARD    DEVIATION  ( s  .dup 1 > i  8.0101  U  valu«>    0.01  T   valuel    0.05 
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QUALITY   CONTROL   GRAPHS 

SODIUM  (MG/L  AS  NA) 


FROM:  06/01/86 
TO:  22/12/86 


745 


.700 


655 


530 


+  CL 


500 


.470 


QUALITY  CONTflOL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

»   DATA  >  15X  OUTSIDE  CL 


.-  CL 


+  CL 


-  CL 


lOOX-i 


rlOOX 


0-2X 


2-4%   4-6X   >  6X 
0-20X  F.S. 


0-2X  2-4X  4-6X  >  6X    0-2X  2-4X  4-6X  >  6X 
20-50X  F.S.  50-100X  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   1  MG/L  AS  NA 
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I 
I 


***  SODIUM    *»* 

identification: 

Laboratory  t  fltomic  ftbsorption  Me-thod  Introducedt  01/04/74 

LIS  Test  Name  Code i  NAUR  Units  i    mg/L  as  Na 

WorK  Station  Cod*  :  RMAAS  Unit  Code  t    06481 1 

Method  Code         i  O905A 1  Supervisor         »  F,  Tomassini 

Sample  Type/Matrixt  Rivers,  LaKes  ,  Soil  Extracts,  Ef-fluents. 

SAMPLING! 
Quantity  Required*  10  mL 
Container  i    Glass  or  plastic 

ANALYTICAL  PROCEDUREt 

Samples    are    analyzed    by    AAS    at    589,0   nm   using    an    air-acetylene    flame.    Cesium    is 
added    as    a    suppressant    via    an    automated    sampling    train. 
Approximate    absorb ancet     1.16    at    the    full    scale    value 

INSTRUMEhfTATIONi 
Automated    floy    injection    absorption    system  <AAS). 

REPORTINGi 
Maximum   Significant    Figuresi    3  Current    14  valuei    0.02  T   valuci    0.1 

CALIBRATION! 

BL    plus     10    standards 

CONTROLS I 
Calibration     t    LTBL   plus    a    standards,    eg,    QCA 
Drift  I    BL   every    10   samplesJ    2   standards    mvry    20   san^les 

MODIFICATIONS: 

01/12/81     -Calibration    range    became     10,0    mg/L    full    scale;    second    analytical 
range    yas    dropped. 

01/03/84    -Analytical    range    CRt-TWKH)    yas    addedf    full    scale:2.00    mg/L,    This    range 
is    currently    restricted    to    special    programs, 

01/08/84    -Analytical    range    (RhWAKH)    was     increased    from    10.0    to    20,0    mg/L    full 
scale.    Calibration    technique    yas    changed    f rom  quadratr ic    to    linear 
interpolation.    Potassium    is    no    longer    determined    simultaneously, 

25/09/85    -Calibration    range    remains    at    20,0   mg/L   full    scale    but    second 
analytical    range    was    dropped.    Concentrations    of    QC    standards    yere    adjusted 
accordingly.    Commordore    PET   microcomputer    controlled    system  with    sanvle    flow 
injection     introduced. 

1985    -Three    analytical     ranges    were    used    during     1985:     2.O0,     £0,0,     and    20,0 
mg.A.    as    bla.    full     scale. 
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SODIUM 
QUALITY    CONTROL    OftTft    FROM    67/01/86    TO    30/12/86 

Lab!    ft-tomic    Absorption  Analytical    Range:    e.i    to    20.00    mg/L    as    Na 

Expected  Av.Concn  Av.Bias  Standard<l> 

Concn  Measured  Dew  iat  ion 


CALIBRATION 

COhiTROLi 

f-Kimber 

of    Data 

a       t 

131 

b        : 

134 

a+b     t 

131 

«-b     I 

131 

Av .Bias 

0 

02 

-0 

01 

0 

01 

0 

04 

16.00  16,02                           0.02                           0.132 

1 '40  1 .33                         -0-01                            0,040 

17. 40  17.41                           0.01                            0.201 

14.60  14.64                           0,04                           0. 190 

s.d.<AB):       Sw<withln    run)i          0.134  SCbetween    runs > »          0.133         S/Sw i        1,03 

On    any    given    day    the    calibration    is    accepted    1-f    the    values    obtained    lie    uithin 
the    ranges; 

16.50  to        18,30    -for    A+B 

14.00  to        15.20    for    A-B 

DUPLICATES! 


OTHER    CHECKS I 


Absorbance 
Long    Term  BlanK 


hfcimber    of 

Sample 

MeanCe) 

Coef f  ic  ient 

Data    Pairs 

Concn    Sp 

an 

s  .d. 

e.044 

of    V ar  . <  y. ) 

156 

0.00     - 

1 

00 

7.2 

43 

1.00     - 

2 

00 

0.038 

a.9 

48 

2.00     - 

4 

00 

0.074 

S.4 

53 

4.00     - 

10 

.00 

0.  103 

t.7 

23 

10.00    - 

20 

00 

0.232 

1.4 

323 

Over a 1  I 

0.088 

N/A 

TION   (s.dupl) 

1          0.044 

UJ  value  t 

0.02                          T 

Nu  mb  e  r 

Data 

Standar d<  1  ) 

of    Data 
128 

Mean 
1  .  200 

Oev  iat  ion 

: 

0.0800 

lanK               t 

123 

-0.00 

0.023 

T   value i    0.1 
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QUALITY   CONTROL   GRAPHS 

SODIUM     (M6/L   AS   NA) 


FROM:     07/01/86 
TO:     30/12/86 


18.30 


17.40 


16.50 


15.20 


+    CL 


14.60 


14.00 


100% 


QUALITY   CONTROL   SAMPLE   A+B 


QUALITY    CONTROL    SAMPLE    A-B 


—  EXPECTED   VALUE 

CONTROL  LIMIT  (CL) 

«   DATA  >  15X  OUTSIDE  CL 


0-2X  2-4X  4-6X  >  6X 


-  CL 


+  CL 


-  CL 


rlOOX 


0-20X  F.S. 


0-2X  2-4X  4-6X  >  6X   0-2X  2-4X  4-6X  >  6X 
20-50X  F.S.  50-lOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF.S.):   20  MG/L  AS  NA 
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*♦* 


SODIUM 


««* 


lOENTIFICftTIONi 

Laboratory         i    Atomic  Absorption    Method  Introduced*  08/04/86 

LIS  Test  Name  Code i  NAUR  Unit*  i  mg/L  as  Na 

UorK  Station  Code  t    UJAAS  Unit  Code  i  064811 

Method  Code         i  O01EA1  Supervisor         i  F.  Tomasslnl 

Sample  Type/Matrixi  Domestic  Waters,  Leachates,  E-ffluents 

SAMPLING I 
Quantity  Required i  10  mL 
Container         :  Glass  or  plastic 

ANALYTICAL  PROCEDURE ( 

Samples  are  analyzed  by  AAS  at  588. 0  nm  using  an  a ir -acetylene  flame.  Potassium 
is  added  as  a  suppressant  via  an  automated  san«>ling  train. 

Approximate  absorbance i  1,1  at  the  full  scale  level 

INSTRUMEhrTATION* 
Automated  flow  injection  atomic  absorption  system  <AA6). 


REPORTING: 
Maximum  Significant  Figuresi  3 


Calculated  U  valuei  O.S 


T  value t  ] 


CALIBRATION! 
BL  plus  10  standards 

CONTROLS I 
Calibration  i  LTBL  plus  3  standards,  eg,  QCA 
Orii-t  1  BL  •'^9ry    10  samples;  2  standards  •vry    20  sanv>lcs 

MODIFICATIONS! 

08/04/86  -All  sample  classes  moved  to  WAAS  MorKstation.   Single  analytical 
range  changed  from  full  scale  value  208  mg/L  to  100  mg/L.   Number  of  calibration 
standards  increased  from  2  to  lO,   Concentration  of  QC  solutions  adjusted 
accordingly.   Corrmordore  PET  microcomputer  system  control  and  data  handling 
introduced  with  linear  interpolation  of  calibration  technique.   San«>lc  floM 
inject  ion  was  introduced. 
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SODIUM 

QUALITY    COMTROL    DATfi    FROM    Oe.'0'1/86    TO    31/12/86 

Labi    momic    ftbsorbtlon  Analytical     Range*        1    to     100. 0    ms    L    as    Na 


CALIBRATION 

COhHROL  1 

Mumber 

E;tpectttd 

Av .Concn 

Av .Bias 

Standar  d<  1  ) 

of    Data 
91 

Concn 
80.0 

Measured 
79,6 

-0.4 

Dev  lat  ion 

a       1 

0.84 

b       1 

94 

7,00 

6.98 

-0.02 

o.era 

a4b    1 

BA 

87.00 

86.55 

-0.45 

0.911 

a-b    1 

94 

73.00 

72.60 

-0.40 

0.852 

s.d.<AB)i       SM<yithin    run)i  0.60         S<betue«n    run»>i  0.63      S/Su :       1.04 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    Mithin 
the    rangesi 

82.50       to       91.50    for     A*B 
70.00      to       76.00    for    A-B 

DUPLICATE8I  Mii,rt)er    of  Sample  Mean(2)  Coefficient 

of    var  .<H> 


hkimber 

of 

Sam(] 

le 

Mean(2 

Data    Pairs 

Concn 

Span 

s.d. 

49 

0.00     - 

5.00 

0.258 

40 

5.00     - 

10.00 

0.290 

BZ 

10.0       - 

25.0 

0.37 

38 

25,0       - 

50.0 

0.53 

22 

50.0       - 

100.0 

1.23 

21  1 

Overal 1 

0.53 

STANDARD  DEVIATION  (s.dupl)i    0.258  U  value!  0.2 

OTHER  CHECKS*  Mumber  Data 

of  Data  Mean 


Absorbance  i  59  1.089 

Long    Term   BlanK  i  93  0,01 


9.0 

A.Z 

2.  1 

1  .5 

1.7 

n/A 

2 

T 

val 

ue 

Standar  d<  1  ) 

Dev 

lat  ion 

0 

0843 

0 

169 
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QUALITY   CONTROL   GRAPHS 

SODIUM  (M6/L  AS  NA) 


FROM:  Oa/04/86 
TO;  31/12/86 


91.50 


B7.00 


82.50 


QUALITY  CONTROL  SAMPLE  A+B 


+  CL 


-  CL 


76.00 


73.00 


70.00 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

»   DATA  >  15X  OUTSIDE  CL 


+    CL 


-    CL 


0-2X     2-4X      4-6X     >    6X 
0-20X   F.S. 


0-2X     2-4X      4-6X     >    6X 
20-50X   F.S. 


rlOOX 


0-2X     2-4X      4-6X     >    6X 
50-iOOX   F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   100  M6/L  AS  NA 
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««»  SODIUM  **« 

IDENTIFICflTIONi 

Laboratory                        :  Domestic  Water                  Method     Introduced:  Be-fore     '74 

LIS    T«st    hiame    Code  t  NAUR  Units                                   J  ma/V.    as    hOa 

liJorK    Station    Code     i  UWAK  Unit    Code                        i  0B48U 

Method    Code                     i  OBSBf^  1  Supervisor                     i  P.    Canv>bel  1 

Sample    Type/Matrix:  Domestic  Naters,    Leachates,    Effluents 

SAMPLIhGi 
Quantity    Rectuiredi     50    mL 
Container  :    Glass    or    plastic 

ANftLYTICftL  PROCEDURE t 

Samples  are  analyzed  by  ftAS  at  589.0  nm  using  an  air -acetylene  flame.  Potassium 
is  added  as  a  suppressant  via  «n  automated  sampling  train. 

Approximate  absorbancei  0,16  at  the  50  mg/L  level. 

INSTRUMENTATION! 

Automated  modular  continuous  flow  atomic  absorption  system  <AAS),  Two 
analytical  ranges  are  obtained  from  the  output  of  the  AAS. 

REPORTINGt 
Maximum  Significant  Figures:  3      Current  U  valuei  0.S  T  valuet  1 

CALIBRATION! 
BL  plus  8  standards 

CONTROLS* 
Calibration  i  LTBL   plus  3  standards ,  eg,  QCA 
Drift         :  BL  plus  3  standards 

MODIFICATIONS! 
08/04/86  -THIS  TEST  WAS  ASSIGNED  TO  THE  WftAS  WORKSTATION. 
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SODIUM 

QUALITY  CONTROL  DATA  FROM  03/01/86  TO  55/02/06 

Lab!  Domestic  Water  Analytical  Range i   1  to  200  mg/I  as  Na 

Av .Concn 
Measured 


CALIBRATION 

CONTROL 1 

Nil  mb  e  r 

I 

of 

Data 

a 

15 

b 

: 

15 

a+b 

; 

15 

«-b 

1 

15 

c 

I 

15 

d 

! 

15 

c+d 

I 

15 

c-d 

1 

15 

Expected 

Concn 

130 

33 

163 

97 

32.5 

6.3 

38.0 

26.0 

0. 

7 

0.20 

130 

34 
163 

86 

33.3 
6,5 

39.8 

S6.9 


Av .Bias 

Standard<  1 

Dev  lat  ion 

e 

0.8 

1 

0.6 

e 

1.9 

-1 

1.0 

0.8 

0.31 

0.0 

0.09 

0.6 

0.36 

0.9 

0.28 

0.7 

5/Su 1   1 . 00 

0.23 

S/Sw:   1.15 

».d.<AB)i   Sw<wlthin  run>:      0.7  S<  betueen  runs): 

$.d.<CD>i   Sw<uithin  run)!     0.20  S< betueen  runs )  i 

On  any  given  day  the  calibration  is  accepted  if  the  values  obtained  lie  within 
the  ranges i 

154     to  178    for  A+B 

91     to  103    for  A-B 

36.0   to  42.0  for  C+D 

24.0   to  28.0  for  C-D 

DUPLICATES* 


Number 

of 

Sample 

Mean(2) 

Data  Pairs 

Concn  Span 

s.d. 





13 

0   - 

10 

0.3 

14 

10.  - 

20. 

0.29 

8 

20   - 

50 

0.3 

5 

50   - 

100 

0.3 

4 

100   - 

200 

0.8 

44 

Overal 1 

0.4 

STAhDARD  DEVIATION  (s.duplX    0,3  y  y^luel  0.2 


Coeff  ic 

ent 

of 

var  . 

<X.) 

6.  1 
2.0 

1.0 

0.4 
0.6 
N/A 

T 

va 

1 
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QUALITY   CONTROL   GRAPHS 

SODIUM     (M6/L   AS   NA) 


FROM:     03/01/86 
TO:    25/02/86 


172 


163 


184 


+   CL 


-  CL 


QUALITY  CONTflOL  SAMPLE  A+B 


42.0 


39.0 


36.0 


QUALITY  CONTROL  SAMPLE  C+D 


103 


97 


91 


+  CL 


QUALITY  CONTROL  SAMPLE  A-B 


+  CL     28.0 


26.0 


-  CL     2-4.0 


-  CL 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C-D 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

i*  DATA  >  15X  OUTSIDE  CL 


lOOX 


0-2X 


2-4X     4-6X     >  6X 
0-20X  F.S. 


T 


T 


rioox 


D-2X     2-4X     4-6X     >   6X        0-2X     2-4X     4-8X     >   6X 
20-30X  F.S.  50-lOOX  F.3. 


•BO 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE    IF. 3.):      200  M8/L  AS  NA 
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*tt         SODIUM    **« 


IDENTIFICftTIONi 

Laboratory         i  Ion  Chroma-tosraphy   Method  Introductdi  18/05/78 

LIS  Test  h4ame  Codt  t  NAUR                 Units             i  u9/fllt«r  as  Na 

UJorK  Station  Codt  i  PRLOV                Unit  Cod«         i  361811 

Method  Code        i  004AA3               Supervisor        i  F.  Tomasslni 

Sample  Type/Hatrixi  1440  filters  from  LoVol  filter  pacK. 

SAMPLING  I 
Quantity  Requiredi  1  filter 
Container         i  Polyethylene  bags 

SAMPLE  PREPARATION! 

Filters  are  extracted  ulth  50.0  mL  of  DDkl  in  plyethylene  tubes  with  ultrasonic 
treatment  followed  by  a  24  hour  rest  period. 

ANALYTICAL  PROCEDURE  I 

Samples  are  analysed  by  AAS  <MorKstation  PRAA>  at  589.0  nm  Mith  an 
air -acetylene  flame .  Potass  ium  is  added  as  a  suppressant  via  an  automated 
sampling  train.   Results  are  converted  to  ug/filter  as  Na. 
Approximate  absorb ance i0.5atthefullscalelevel. 

INSTRUMENTATION! 

Automated  modular  flow  inject  ion  atomic  absorpt  Ion  spectrophotometer<  AAS> 
system 

REPORT INO I 
Maximum  Significant  Figures!  3     Calculated  14  valuei  0.5       T  valuci  2.5 

CALIBRATION! 
BL  plus  9  standards 

CONTROLS I 
Calibration  i  2  standards /eg ,  QCA 
Drift        I  BL  ttvry    10  samplesi  2  standards  mvmry    20  samples 

MODIFICATIONS! 

July  81   -  Addition  of  analysis  for  sodium  1440  filters  from  LoVol  filter  pacK 
uas  introduced. 

17/05/85  -Three  add  itional  calibration  standards  Mere  set  up.   FIom  Injection 
introduct  ion  of  sample  uas  adopted.  System  uas  further  automated  u  ith  the 
add  it  ion  of  a  microcomputer  to  co-ordinate  sampler ,  injection,  AAS  "read " ,  and 
data  reduction.  Sample  required  reduced  to  5  mL ■ 

NOTES ! 

14  and    T   values    are    those    of    the    PRAA   uorKstation    multiplied   by    SO   to    yield 
ug/f liter . 
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*»«         SOLIDS    -    DISSOLVED         *«« 

lOENTIFICATIONi 

Laboratory                      i  Rivers    and    LaKcs           Method    Introductdi  Before     '61 

LIS    Test    Name    Code*  RSF                                               Units                                   i  mg/U 

UJorK    Station    Code     i  RMTSDS                                       Unit    Code                        i  064000 

Method    Code                    t  lOl^IS                                    Supervisor                   i  J.    Crouther 

Sample    Type/Tlatr  ixi  Riuert,    LaKes,    E+fluent* 

SfthPLINGi 
Quantity    Requlredi     1S5   mL 
Container  t    Glass    or    plastic 

ftNPlLYTICAL    PROCEDURE  I 

Sample    <shaKen)    is    -filtered    under    moderate    suction    through    a   UJhatman    SSAfiH 
glass    fibre    filter.    SO   or    100   mL   of    filtrate    is    pipetted    into    a    preueightd 
Teflon    dish,    dried    at     103   to    105   C,    and    stored    In    a    desslcator    for    at    least    84 
hours,    ^fter    reuelghing   the    dissolved    residue    or    solids    content     is    calculated    by 
difference.    Data    collection,    calculations,    and    transfer    of    results    to    LI5   are 
controlled    by    a    microcomputer    system. 

INSTRUhENTftTIDNi 

-Bal ance(  4/3-dec imal    pi  aces >  ,dry  Ing    oven,    suction    filtration    apparatus.    Teflon 

dishes 

Microcomputer  system  with  appropriate  software 

REPORTING  I 
Maximum  Significant  Figures*  3      Calculated  W  valuei  N/A       T  valuei  N/A 

CALIBRRTIONI 
Balance  zero  and  1  built-in  calibration  weight 

COhfTROLS : 

Calibration  i  S  S  class  weights,  eg,  QCA 

Recovery  »  LTBL  plus  3  standards,  eg,  Rl 

Drift  :  Balance  zero  is  checKed  at  least  9V9rv    SO  dishes. 

MODIFICATIONS! 

15/01X82  -QC  program  was  expanded  to  include  recovery  standards 

01/05/84  -Microcomputer  control  was  introduced 

2B/03/8G  -TEST  TRANSFERRED  TO  SOLIDS  AND  BOD  FROM  RIVERS  AND  LAKES  <  100  ni- 
si Iquot  and  Teflon  dishes  used). 

notes: 

*0is&olved    sol  ids    in    surface    waters    norma! ly    are    est  i mated    when    the 
conduct  iv  ity    of    the    sample    is    less    than    400   uS/cmi 

Dissolved    solidsCmg/L>    -   0.65   x    Conduct iv lty< uS/cm> 

Hence,    few    data    from  direct    measurements    at    low    concentrations    are    available    to 
calculate    the    detection    criterion    of    this    gravimetric    test. 
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80LI08  -  DISSOLVED 
OLIftLITY  CONTROL  DftTA  FROM  02/01/86  TO  24/03/86 


Labi  Rivers  and  LaKes 


Analytical  Range t  K/A  to  1000  ms/L 


CBLIBRATION 

COKTROLi 
Number 
of  Data 

Expected 
Concn 

50.0000 

10.0000 
60.0000 

40.0000 

ftv. Concn 
Measured 

50 . 0005 
10.0001 
60.0006 
40.0004 

Av.Bias 

0.0005 
0.0001 
0.0006 
0.0004 

Standard< 1> 
Dev  iat  ion 

a   1 

b   1 

a+b  1 

a-b  t 

28 

29 
23 
28 

0 .  00003 
0 . 00006 
0.00012 
0.00010 

S.d.<AB)t   SuCwithin  run)«  0.00007     S<betueen  runs):  0.00008    S/Su t   1.08 

On  any  given  day  the  calibration  is  accepted  if  the  values  obtained  lie  Mithin 
the  ranges  1 

59.938   to  60,001  for  ft+B 
39.398   to  40.001  for  A-B 


RECOVERIES! 


DUPLICATES! 


Number 

Expected 

Av .Cone . 

Standard^  1 

of  Data 
20 

Concn 

Measured 
800 

Dev  iat  ion 

r  1   1 

600 

14.0 

r2   t 

19 

300 

288 

10.0 

Number 

of 

9ample 

MeanC2) 

Coeff ic  ient 

Data  P 

a  irs 

Concn  Span 

s  .d. 

of  var.CX) 

0 

50 

H/rt 

0 

N/A 

e 

50 

100 

N/A 

N/A 

4 

100 

250 

11.1 

4*9 

24 

250 

500 

12-3 

3.6 

6 

500 

1000 

14.3 

8. a 

34 

Overal 1 

12.7 

N/A 

STAhOARD    DEVIATION  <s.dupl>l    K/A 


OTHER   CHECKS I 


Digested    BlanK 


Number 
of    Data 

0 


U  valufti    N/A 

Data 
Mean 


N/A 


T  valu«i    N/A 


8tandard< 1) 
D«v  iat  ion 

N/A 
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UUMl-J.   I    I 

SOLIDS 


DISSOLVED    (MG/L) 


TO:    24/03/B6 


0.0018 


+  CL      4Q.001S 


A— Vv^ 


0.0000 


40.0000 


9.0982 


QUALITY  CONTROL   SAI*n.E  A+B 


-  CL   39.9088 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A-B 


BB6 


EXPECTED  VALUE 
CONTROL  LIMIT  (CL) 


348 


800 


A 


•  / 


300 


744 


-Tyt 


^ 


L 


255 
RECOVERY  SAMPLE  Ri  RECOVERY  SAMPLE  R2 

K  DATA  >  iBS  OUTSIDE  CL 


lOOX-i 


BO- 


0-2%  2-4X 


rlOOX 


4-6X  >  C% 


0-20X  F.8. 


0-2X  2-4X  4-6X  >  6X 
20-BOX  F.3. 


0-2X 


-50 


2-4X  4-6X  >  6X 

BO-IOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   1000  M8/L 
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**« 


SOLIDS  -  DISSOLVED 


*«« 


IDENTIFlCftTlONi 
Labora'tDrx  t 

LIS  Test  Manw  Codei 
UlorK  Staitfon  Code  i 
htethod    Code  i 

S«rTv>le    Type/Matrix! 

E-ff  luenti 


Method  Introduced* 
Units  I 

Unit  Code         I 
Supervisor         t 


'SI 


Sol  ids  and  BOD 

RSF 

SOLIDS 

106^64 

Sewage,  Industrial  Utaste  ,  Lcachate  i  Domes  t  ic  iJaters  , 


Before 

mg/L 

B640O0 

P.  Can«>bell 


SAMPLING I 
Quantity  Requlredi  1S9  mL 
Container         t  Glass  or  pi  as tic 

ANALYTICAL  PROCEDURE i 

Sample  is  -filtered  under  moderate  suction  through  a  Uhatman  S34AH  glass  -fibre 
filter.  50  or  109  mL  of  filtrate  Is  pipetted  into  a  preuelghed  Teflon  dish, 
dried  at  103  to  105  C,  and  stored  In  a  dess icator  for  at  least  SA    hours.  After 
reueighlng  the  dissolved  residue  or  solids  content  Is  calculated  by  difference. 
Data  collection,  calculations,  and  transfer  of  results  to  LIS  are  controlled  by 
a  microcomputer  system. 

INSTRUr^NTATIONi 

-Bal ance<  4/5-dec  Imal  places>,drying  oven,  suction  filtration  apparatus ,  Teflon 

dishes 

Microcomputer    system  with    appropriate    softuare 


REPORTINOi 
Maximum   Significant    Figures!    3  Calculated    W   valuei    5fl 


T  value  I  25 


CALIBRATION! 
Balance  zero  and  1  built-in  calibration  weight 

CONTROLS » 

Calibration  t    2  S  class  weights,  eg,  QCA 

Recovery  i  LTBL  plus  2  standards,  eg,  Rl 

Drift  I  Balance  zero  is  checked  at  least  every  SO  dishes. 

MODIFICATIONS! 
15/01/82  -Microcomputer  control  was  introduced 

01/07/85  -Teflon  dishes  replaced  ceramic  dishes  and  aliquot  volume  increased  to 
100  mL  for  most  samples. 
01/12/86  -Correct  ion  factor  for  dish  tare  weights  was  included  in  calulation, 
based  on  variations  of  a  standard  sealed  vessel. 

NOTES! 

As  the  same  two  balances  are  used  for  all  solids  analyses  in  the 
Seuage/Industr ial  laboratory,  the  calibration  control  data  are  only  listed  once: 
in  the  Sol  ids-Total  report. 
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SOLIDS  -  DISSOLVED 

QUALITY  CONTROL  DATA  FROM  10/01/86  TO  16/13/86 


Lab :  Sol  ids  and  BOD 


RECOVERIES! 


Analytical    Range i       25   to    3000   mg/L 


r  1 


Nijnnber 
of    Data 

18 
18 


DUPLICATES: 


Nu  mb  e  r    of 
Oat  a    Pairs 

4 

7 
16 

4 

2 
33 


Expected 
Concn 

2000 

500 

Samp  1  e 
Concn  Span 


0.0  - 

200 

400 

600 

1000 


200.0 

400 

600 
1000 
3000 


STANDARD  DEVIATION  <s.dupl): 


Over  al 1 
7,77 


OTWER    checks: 


Filter    Ulash    Change 


NiinAier 
of    Data 

25 


Av .Cone . 
Measured 

2005 
501 

Mean<  2> 
s  .d  . 

6.84 

8.3 
10.4 
11.6 

7.6 

8.6 

U  valuei    5 

Data 
Mean 

0*24 


StandardC  1 > 
Dev  iat  ion 

6.4 
4.2 

CoB-ff  ic  ient 
of    war  .<  y,> 

10.2 
2.5 
2.  1 

1.5     , 

0.6 

N/A 


T   value:       25 


Standard^  1  > 
Dev  iat  ion 

2  .  335 
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QUALITY   CONTROL   GRAPHS 

SOLIDS  -  DISSOLVED  (MG/L) 


FROM:  10/01/86 
TO:  16/12/86 


2100 


2000 


y 


T^ 


1900 


RECOVERY  SAMPLE  Rl 


579 


900 


429 


RECOVERY  SAMPLE  R2 

—  EXPECTED  VALUE 
«  DATA  >  16X  OUTSIDE  CL 


lOOS 


0-2%  '  2-4%  4-6%  >  6% 
0-20%  F.S. 


0-2%  2-4%  '  4-8%  '  >  6% 
20-50%  F.S. 


0-2% 


rlOOX 


-SO 


2-4%  4-6%  >  6% 
90-100%  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S. I J   3000  M8/L 
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*♦* 


SOLIDS    -     IGNITED 


*** 


IDENTIFICATION! 
Laboratory         r 
LIS  Test  Name  Code: 
WorK  Stat  ion  Code  i 
Method  Code 
Sample  Type/Matr  ix : 

Ef -f  luents 


Sol  ids  and  BOD 

RSFA,RSPft,RSTft 

SOLIDS 

107ftB4 ,207ftB5 ,507AB4 


Method    Introduced! 
Un  i  t  s  I 

Unit    Code  : 

Superv  Isor  : 


Be-fore     '61 

mg /L    or    mg /K 9 

064000 

P,    Camf>bcl  1 


Sewage,     Industrial    Waste,    Domestic    Waters,    Leachate, 


SAMPLING  I 
Quantity    Requiredi    75-300    mL 
Container  :    Glass    or    plastic 

ANALYTICAL  PROCEDURE* 

The  procedure  for    dissolved,  particulate,  or  total  solids  is  folloued  and  the 
dried  residue  is  Ignited  at  600  C  for  ont  hour  in  a  mu+fle  furnace.  As  soon  as 
practical  the  dish  is  transferred  to  a  desiccator  to  cool.  The  ignited  or  ash 
weight  is  obtained  as  the  difference  between  the  final  ignited  weight  and  the 
original  dish  weight.  Similarly  the  volume  used  In  the  ignited  calculations  is 
the  volume  selected  for  the  original  dried  solids  measurement.  Data  collection, 
calculations,  and  transfer  of  results  to  LIS  are  controlled  by  a  microcorr*>uter 
system. 

INSTRUMENTATION! 

-BRlance<4/S  decimal  places),  muffle  furnace,  ceramic  dishes,  Petri  dishes 

-Microcomputer  system  with  appropriate  software 

reporting: 

Max  imum   Significant    Figures*     3      Calculated    Wvalue:     I0»*,3M,eo       Tvalue  :    50,25,  100 
CALIBRATIONS 
Balance    zero    and     1    built-in    calibration    weight 

CONTROLS : 
Calibration     t    4    S    class    weights, eg,    OCA 
D'^l'f't  '    Balance    zero     is    checked    at     least    ^vmry    20    dishes 

MODIFICATIONS: 
01/05/82    -Microcomputer    control    was     introduced 

notes: 

-In    the    order    listed    above,    W   and    T   values    refer    to    the    residual     ash    after 

ignition    of    the    dried    residual     f rom   d  Issol ved  ,    particulate,    and    total     solids 

determinat  ions . 

-Duplicate    data    refer    to    ash    residuals    rather    than    loss    on     ignition. 

-Detection    criteria    estimates    are    unreliable    due    to     limited    data;     sarr»>les 

requiring    these    tests    are    usually    sewage    sludges    with    high    solids    contents. 

-As    the    same    two    balances    are    used    for    all     solids    analyses     in    the 

Sewage/Industrial     laboratory,    the    calibration    control    data    are    only    listed    oncei 

in    the    Solids-Total    report    for     Ignited    Dissolved    and     Ignited    Total     tests,    and     in 

the    Sol  ids-Part iculate    report    for     Ignited    Particulate    tests. 
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SOLIDS  -  DISSOLVED  IGNITED 

QUALITY  CONTROL  DATA  FROM  27/01/86  TO  16/ie/86 


Lab:  Solids  and  BOD 


DUPLICATES! 


An*lytlc*l    Range t     -   to    3000   mg/L 


Number 

of 

Sample 

Mcan(2> 

Coe 

■ff  ic  ient 

Data  Pairs 

Concn 

Span 

s.d. 
9.60 

of 

var.CX) 

9 

0 

0  - 

300.0 

3.9 

4 

£00 

- 

400 

10.6 

3.5 

1 

400 

- 

600 

N/A 

N/A 

3 

S00 

- 

1000 

7.8 

1.  1 

4 

1000 

- 

3000 

S3. 2 

1,7 

17 

Overal 1 

14.0 

N/A 

STANDARD    DEVIATION  (*.dupl>l        10.04 


OTHER    CHECKS I 


Filter    Wash    Change        i 


Number 
of    Data 

6 


U  v«lu*>    10 


T  values      SO 


Data 

Mean 

-4. 32 


Standard< 1 > 
Oev  iat  Ion 

5.525 
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QUALITY  CONTROL  GRAPH 

SOLIDS  -  DISSOLVED  IGNITED  (MG/L) 


FROM:  27/01/86 
TO:  16/12/86 


lOOX-t^ 


0-2X  I  a-4X  I  4-6X 
0-20X  F.S. 


>  6X 


T-IOOX 


-50 


0-2X 


aO-50X  F.S. 


2-4X  I  4-6% 

ao-ioox  F.S. 


>  6X 


CONCENTRATION  DIFFEHENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   3000  MQ/L 


.  5 


SOLIDS  -  PARTICULATE  IGNITED 

QUALITY  CONTROL  DATA  FROM  02/01/86  TO  22/12/86 


Lab:  Solids  and  BOO 


Analytical  Ranged  -  to  3000  mg/L 


CALIBRATION 

cohrmoL  < 

t*jmber 

Expected 

Av .Concn 

Av .Bias 

StandardC  1 > 

of 

Data 

Co  n  c  n 
0.50002 

Measured 
0.49898 

-0.00004 

Deu  iat  ion 

a       1 

51 

0.000015 

b       1 

51 

0.05002 

0.04393 

-0.00003 

0.000016 

a+b    : 

51 

0 . 55004 

0.54397 

-0.00007 

0.000025 

a-b    t 

51 

0.45000 

0.44999 

-0.00001 

0.000016 

£.d.<AB>i   Sw<within  run  >  tO.OOOO  13 


S<  between  runs)  : 0.0000 16 


S/Sh 1   1,22 


On  any  given  day  the  calibration  is  accepted  i*  the  values  obtained  lie  Mithin 
the  ranges  * 

0,5470   to  0,5530  -for  A+B 
0.4480   to  0.4520  for  A-B 


DUPLICATES! 


Number 

of 

Samp  I  e 

Mean<2> 

Coe 

f f  ic  lent 

Data    Pairs 

Cc 

ncn 

Span 

0 

s.d. 
3.  11 

of 

var  .<  /,) 

6 

0. 

0      - 

100. 

7,7 

e 

100 

- 

500 

14.6 

3.6 

7 

500 

- 

1000 

29.9 

4.S 

1 

1000 

- 

1500 

N/A 

K/A 

e 

1500 

- 

3000 

1  13.6 

9.0 

18 

Overal 1 

42.8 

N/A 

STAM3AR0   DEVIATION  <s.dupl>i  5,98 


W  Vftlufti    5 


T   Vftlu«l       25 


OTHER  CHECKS! 


Filter  Wash  Change 


Number 
of  Data 

25 


Data 
Mean 

-0,62 


Standard(  1  ) 
Dev  iat  ion 

0.586 
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QUALITY   CONTROL    GRAPHS 

SOLIDS  -   PARTICULATE    IGNITED     (M6/L) 


FROM:     02/01/B6 
TO:    22/12/86 


55304 


,55004 


54704 


45200 


45000 


44600 


QUALITY   CONTROL   SAMPLE   A+B 


+  CL 


QUALITY  CONTROL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  (CLJ 

»*   DATA  >  15X  OUTSIDE  CL 


-  CL 


+  CL 


-  CL 


lOOX 


rlOOX 


0-2X  2-4X  4-6X  >  BX    0-2X  2-4X  4-6X  >  6X    0-2X  2-4X  4-BX  '  >  6X 
0-20X  F.S.  20-50X  F.S.  50-lOOX  F.S. 

CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF.S.):   3000  MG/L 
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SOLIDS    -    TOTftL  IGNITED 

QUALITY   CONTROL    DftTft    FROM  10/01/86    TO   22/12/86 

Labt    Solids    *nd    BOD  Analytic*!    Range  i     -   -to    30808   mg/L 
DUPLICATES! 


Nunnbtr 

of 

Sampl  R 

Mean<2) 

Coefficient 

Da-ta  Pairs 

Concn 

Span 

s.d. 
22.0 

of 

var  .<  /.) 

IS 

0   - 

4080 

1.9 

2 

4088   - 

eooe 

30.0 

e«4 

e 

8000   - 

12000 

38.3 

e.4 

7 

12000   - 

18000 

244.8 

1.7 

e 

18888   - 

30000 

141.7 

B.6 

29 

Ovtral I 

137.8 

N/A 

STANDARD   DEVIATION  <s.dupl>i       22,0  Ui  valuei    20  T  valuei       100 

OTHER    CHECKSi  hKjmber  Data  StBndard<l> 

of    Data  Mean  Deviation 


Filter    Wash    Change       t  29  -1.82  4.398 
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QUALITY   CONTROL   GRAPH 

SOLIDS  -  TOTAL  IGNITED  (MG/L) 


FROM:  10/01/86 
TO:  22/12/86 


IOOVt' 


50- 


0-2X  I  2-4X  I  4-6X 
0-20X  F.S. 


rlOOX 


>  6X  I     0-2X  I  2-4X  I  4-6X 

20-50X  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   30000  MB/L 


-SO 


2-4X  I  4-6X 
SO-IOOX  F.S. 


>  6X 


»««         SOLIDS    -    PARTlCULftTE 


**« 


IDENTIFICflTIONi 

Laboratory  i  Rivers 

LIS    Test    ^4ame    Code  i  RSP 

UlorK    Station    Code     i  RMTSD 

Method    Code  i  208fllB 

Sample    Type/Matrlxi  Rivers 


and    Lakes  Method    Introduced! 

Units  1 

Unit    Code  t 

Superv  isor  i 

LaKes,    Effluents 


01/04/74 

m9/L 

064000 

P.    Campbell 


SfthFLINGi 
Quantity    Requiredi     150-500    mL 
Container  i    Glass    or    plastic 

ftNftLYTICAL    PROCEDURE  I 

ftn    appropriate    shaken    sample    volume    <  !0O   to    500   nj-)    is    quickly    poured    into    a 
graduated    cylinder,    and    the    volume     is    measured.    The    al  i(iuot     is    then    filtered 
under    moderate    suction    through    a    prewashed    and    prewe ighed    Whatman    S34AH    glass 
fibre    filter.    The    cylinder    and    then    the    filter    are    washed    with    30   mL   distilled 
water;    the    rinse    step     is    repeated.    The    filter     is    dried    at     103    to     105    C,    and 
Stored    in    a    desiccator    until    cool,    ftfter    reweighing,    the    particulate    residue    or 
suspended    solids    content    is    calculated    by    difference.    Data   collection, 
calculations,    and    transfer    of    results    to    LIS    are    controlled    by    a    microcoiwut«r 
system. 

INSTRUMENTATION: 

-Balance    <5-decimal    places),    drying    oven,    suction    filtration    apparatus 

-Microcomputer    system   with    appropriate    software 


REPORTING* 
Maximum  Significant    Figures:    3 


Calculated    \4  value:    0.£ 


T  value :  1 


CftLIBRATIONJ 
Balance  zero  and  1  built-in  calibration  weight 

CONTROLS  t 

Calibration  t  2  s  class  weights,  eg,  OCA 

Recovery  i  LTBL  plus  2  standards,  eg,  Rl 

Drift  I  Balance  zero  is  checked  fre<iuently 

Bl«nK  I  Filter  washed  with  50  mL  distilled  water,  result  uncorrected. 

MODIFICATIONS: 
Ol/03/'84  -QC  program  was  expanded  to  include  recovery  standards, 
01/05/84  -Microcomputer  control  was  introduced. 
26/03/86  -TEST  TRANSFERRED  TO  SOLIDS  AND  BOD  FROM  RIVERS  AND  LAKES, 
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SOLIDS    -    PARTICULATE 
QUALITY    CONTROL    DATA    FROM    0E/0I/8S    TO    E^/03/86 

Lab:    Rivers    and    LaKes  Analx^ic.l    Ranged        i    ,o     1000    mg/L 


CALIBRATION 

CONTROL : 

t'hi  mb  e  r 

Expected 

Av .Concn 

Av .Bias 

St 

an 

cJard<  I) 

i 

of  Data 
33 

Concn 

Measured 

D 

ev 

iat  ion 

a 

100 

00 

39 

37 

-0 

03 

0 

.005 

b 

33 

20 

00 

19 

90 

-0 

10 

0 

.007 

a+b 

• 

33 

120 

00 

1  13 

87 

-0 

13 

0 

.010 

a-b 

1 

33 

80 

00 

80 

07 

0 

07 

0 

.007 

s.d.<AB):       Su<uithin    run>i  0.005  SCbetueen    runs):  0.006         S/Su i        1.23 

the'ringes!"    ""'    '""^    calibration    is    accepted    if    the    values    obtained    lie    within 


118.81       to     120,18    -for    A*B 
79.88      to       80. 12    for    A-B 


RECOVERIES I 


DUPLICATES! 


Number 

Expected 

Au .Cone . 

StandardC 1 > 

of  Data 

Concn 

Measured 
47.92 

Dev  iat  ion 

r  1   :        21 

50.00 

2.385 

rZ       :       21 

10,00 

9.33 

1.451 

h*jmber  of 

Sample 

Mcan<S) 

Coef f  ic  ient 

Data  Pairs 

Concn  Span 

ft  .d . 

0.43 

of  war,<X.) 

20 

0 

0  -      5.0 

17.2 

10 

5 

0  -     10.0 

0.28 

2,8 

6 

10 

0  -     25.0 

0.81 

4.4 

9 

25 

0  -     100.0 

4,51 

10.0 

0 

100 

1000 

N/A 

N/A 

45 

Oweral 1 

2.  1 

N/A 

STANDARD   DEVIATION   <s.dupl>l  0.43  W  valuti    0.2 

OTHER   checks:  f^„^er  Data  Standard<l> 

of    Data  Mean  Deviation 


T   valuei       l 


Digested    BlanK  :  13  .0.42  0.420 
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QUALITY  CONTROL  GRAPHS 

SOLIDS  -  PAflTICULATE  (MG/L) 


FROM:  02/01/86 
TO:  24/03/96 


120. SA 


120.00 


110.61 


•f  CL    •0.12 


60.00 


-  CL    79. 


OUALZTY  CONTROL  SAMPLE  A+B 


*   CL 


-  CL 


QUALITY  CONTROL  SAMPLE  A-B 


66.00 


BO. 00 


46.00 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 


13.00 


t 

J 


10.00 


/ 


RECOVERY  SAMPLE  Rl 


7.00 


1 1 


/ 


7 


^ 


/ 


I 


RECOVERY  SAMPLE  R2 
M  DATA  >  IBX  OUTSIDE  CL 


0-2S 


2-4«  '4-61  '>  6X  '  0--2X  '  2-4X  '  4-6X  '>  6X  '  0-2*  '  2-«  '  4-eX  *>  8X 


rlOOS 


-BO 


0-20S  F.S. 


20-BOX  F.S. 


BO-IOOS  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.);   1000  MSA 
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*»*    SOLIDS  -  PftRTICULftTE 


«*« 


IDENTIFICATION! 
L&bor  at Dry  i 

LIS  Test  Name  Code: 
I'JorK  Station  Code  * 
r^thod  Code  : 
Samp  1 e  Txpe/Matr  ix : 

Effluents 


Sol  ids  and  BOD 

RSP 

SOLIDS 

S06AB5 

Sehiage,  Industrial 


Method  Introduced: 
Units  I 

Unit  Code         i 
Supervisor         i 


Before  '61 

mg./L 

061 

P.  Campbell 


Waste,  DrlnKing  Waters,  Leachate, 


sampling: 

Quantity  Required)  5-590  mL 
Container  :  Glass  or  plastic 

ANALYTICAL  PROCEDURE t 

An  appropriate  sample  volume  <5  to  500  mL>  is  qulcKly  poured  into  a  grduated 
cylinder,  and  the  volume  is  or  pipetted  measured.  The  aliquot  is  then  -filtered 
under  moderate  suction  through  a  preweighed  Whatman  S34AH  glass  -fibre  filter. 
The  cylinder  and  then  the  filter  are  washed  with  50  rrl-  distilled  uater  .  The 
filter  is  dried  at  103  to  105  C,  and  stored  in  a  desiccator  until  cool.  After 
rewelghing,  the  particulate  residue  or  suspended  solids  content  is  calculated  by 
difference.  Data  collection,  calculations,  and  transfer  of  results  to  LIS  are 
controlled  by  a  microcomputer  system, 

ir-»STRUMENTATIONl 

-Bal ance(  5-dec imal  pi  aces ) ,dry ing  oven,  suction  filtration  apparatus 

-Microcomputer  system  Mith  appropriate  software 


REPORTINGt 
Maximum  Significant  Figures:  3      Calculated  W  value:  1 

calibration: 

Balance  zero 


T  val ue  E  5 


CONTROLS! 
Cal  Ibrat  ion 
Recovery 
Or  if  t 
Bl  anK 


I  e  S  class  weights, eg,  QCA  for  each  balance  (results  in  grams) 

I  LTBL  plus  2  standards , eg  ,  Rl 

!  Balance  zero  is  checKed  at  least  4  times  daily 

Filter  rinsed  with  50  mL  distilled  water  and  corrected  using 


blanK  correction  factor  outlined  below  <expected  result  is  0,00  mg/L), 

MODIFICATIOh»S» 

01/07/81  -Current  microcomputer  control  system  was  introduced. 

01/03/83  -QC  program  was  expanded  to  include  recovery  standards. 

01/05/83  -Prerinsing  of  filters  was  discontinued.  Instead,  5  filters  from  each 
box  of  100  are  weighed  before  and  after  rinsing  to  correct  results  for  filters 
used  with  sarvles. 

01/07/83  -New  glass  and  acrylic  filter  holders  (Whatman  90  mm>  replaced  Buchner 
funnels.  Size  and  position  of  pores  in  the  two  types  of  holders  is  similar,  but 
the  filtration  area  is  smaller  and  the  seal  at  the  filter  edge  is  superior  with 
the  new  ho  1 der  . 

S6/03/B6  ~A7    mm   diameter  filtration  units  used  for  all  analyses.   Al iquots 
used  for  mixed  liquor  and  aeration  samples  were  sometimes  as  low  as  5  mL  <ie, 
factor  BOO)  but  precision  should  be  ignored  at  low  end  of  analytical  range. 
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SOLIDS    -    PftRTICULftTE 

QUftLITY    COhfTROL    DftTft    FROM    02/01/96    TO    31/12/86 


Lab  I    So  1 i  d  5    an  d    BOO 


Analytical    Range  i       5   to    3800   mg/'L 


CALIBRATION 

COmFOL  1 

Number 

Expected 

Aw .Concn 

Av .Bias 

StandardC 1 > 

of 

Data 

Concn 

Measured 

0.50000 

-0.00002 

Dey  iat  ion 

a       t 

S3 

0.000021 

b       I 

83 

0.05002 

0.05001 

-0.00001 

0.000019 

a+b    J 

83 

0.55004 

0.55000 

-0.00004 

0.000035 

a-b    I 

83 

0.45000 

0.44998 

-0.00001 

0.000020 

s.d.CAB):       SuCwithin    run > 10.000014 


8<  between    runs  > 10.000020 


S/Sut   1.42 


On  any  given  day  the  calibration  is  accepted  if  the  values  obtained  lie  within 
the  range&t 

0.5470   to  0.5530  for  A+B 
0.4479   to  0.4520  for  A-B 


RECOVERIES! 


DUPLICATES! 


h*4rfiber 

Expected 

Av .Cone . 

Standard<  1 > 

of    Data 
48 

Concn 

Measured 
181 

Dev  iat  ion 

r  1        » 

187 

2.0 

r2       t 

54 

47.2 

46.  1 

1.45 

hkirriber 

of 

SarTw>le 

Mean<2) 

Coef f  ic  ient 

Data    P 

airs 

Concn    Span 

s  .d  . 
1  .  16 

of    var.CV.) 

8S 

0 

0    -            25.0 

12.9 

87 

25 

0      -                 50.0 

2.44 

6.8 

58 

50 

0    -          150.0 

4.83 

5.9 

8 

150 

-       3000 

7.4 

1  .7 

183 

Oueral 1 

3.4 

K/A 

STANDARD  DEVIATION  <s.dupl)i 


1  .  16 


U  valuci  1 


T  v*lu* I 


OTHER  CHECKS! 


Filter    Ulash    Change 


lumber 
of    Data 

106 


Data 
Mean 

O.  12 


5tandard<  1 > 
Dev  iat  Ion 

0.446 
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QUALITY   CONTROL   GRAPHS 

SOLIDS  -  PARTICULATE    (MG/L) 


FROM:     02/01/86 
TO;    31/12/86 


56305 


,  55004 


,54702 


+  CL    .46201 


1^1  ■  H,m  >»■■-, fc^  MM  Jifc^—j-— <Si 


. 45000 


-  CL    .44799 


+  CL 


•f  F«*»i»  n  ■J^i^jvj'. 


-  CL 


QUALITY  CONTflOL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 


196 


187 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 


54.3 


47.2 


W 


■\l  ■   I 


1781       '  40. 1 

RECOVERY  SAMPLE  Rl  RECOVERY  SAMPLE  R2 

K  DATA  >  15X  anSlDE  CL 
100% -w- 


T— — rr 


0-2X  2-4%  4-6%  >  6%   0-2% 
0-20%  F.3. 


rlOOX 


-00 


2-4%  4-6%  >  6%  '  ' 0-2%  2-4%  4-6%  '  >  6% 
20-50%  F.3.  60-100%  F.3. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  tF.S.):   3000  MQ/L 
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•♦•    SOLIDS-  TOTrtL 


*** 


IDEm-IFICftTIONi 
Laboratory  : 

LIS  Test  Name  Code i 
UtorK  Station  Code  i 
Method  Code  i 
Sample  Type/Matrixi 

Effluents,  Sludge 


Sol  Ids  and  BOO 

RST 

SOLIDS 

506ftB4 

Sewage  ,  Industrial 


Method  Introduced t 
Units  1 

Unit  Code         i 
Supervisor        i 


Before  '61 

ms/L  or  mg/Ks 

064000 

P.  Campbell 


Waste/  Leachate,  Domestic  Waters, 


SAMPLI?^! 
Quantity  Requlredi  75  mL  to  125  mL 
Container  i  Glass  or  plastic 

ftNftLYTICflL  PROCEDURE  I 

ft  50.0  or  100  mL  aliquot  of  sample  is  pipetted  Into  a  preweighed  teflon  dish, 
dried  at  103  to  105  C,  and  stored  in  a  desiccator  for  at  least  24  hours.  After 
reueighing  the  total  residue  or  solids  content  is  calculated  by  difference.  Data 
collection,  calculations,  and  transfer  of  results  to  LIS  are  controlled  by  a 
microcomputer  system. 

INSTRUMENTATIONt 

-Balance< 4/5-dec imal  pi  aces )  ,dry ing  oven,  teflon  dishes 

-Microcomputer  system  ulth  appropriate  software 


T   valuei    50 


REPORTING! 
Maximum   Significant    Figures*    3  Calculated    W  valuei     10 

CftLIBRftTIONi 
Balance    zero    and    1    built-in    calibration    weight 

CONTROLS I 

Calibration  i    2   S   class    weights,    eg,    QCft   <results    in    grams) 

Recovery  i    BL    plus    2    standards,    eg,    Rl 

D^i**  '    Balance    zero     Is    checKed    at    least    4    times    daily 

MODIFlCftTIONSi 

15/01/82    -Microcomputer    control     was     introduced. 

01/07/85    -Teflon    dishes    replaced    ceramic    dishes    and    aliquot    volume    was 
Increased    to    100   ml    where    the    expected    result    was    below    1000   mg/L. 

01/12/86    -Correction    factor    for    dish    tare    weights,    based    on    variation    of    a 
standard    sealed    vessel,    was     included    in    calculation. 
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SOLIDS    -    TOTftL 

QUALITY    CONTROL    DftTA    FROM    0S/01/8B    TO    22/12/86 


Labi    Solids    and    BOD 


Analytical    Range:       S0    to    60008   mg/L 


CALIBRATION 

co^nwoL  i 

lumber 

Expected 

Av . Concn 

Av .Bias 

Standard^  1 > 

of 

Data 

Concn 
50.0004 

Measured 

50.0004 

-0.0000 

Dev  iat  ion 

a 

32 

0.00008 

b 

52 

30-0001 

30.0000 

-0.0001 

0.00008 

a+b 

52 

80.0005 

80.0004 

-0.0001 

0.00013 

a-b 

52 

20.0003 

20.0003 

0.0000 

0.00010 

£.d.<AB):       Sw<within    run):    0,00007 


S<betueen    runs>i    0.00008 


S/Sw :   1.13 


On  any  given  day  the  calibration  is  accepted  i-f  the  values,  obtained  lie  within 
the  ranges  : 

79.999   to  80,002  -for  A+B 

19.399   to  20,001  for  A-B 


RECOVERIES! 


DUPLICATES  I 


Numb 

er 

Expected 

Aw .Cone . 

StandardC  1 ) 

of  Data 

Concn 

Measured 
20116 

Dev  iat  ion 

r  1   I 

30 

20000 

63.4 

r2   : 

S8 

2000 

2006 

9.4 

Number 

of 

S 

amp  1  e 

Medn<  2> 

Coeff  ic  ient 

Data  P 

a  irs 

Concn  Span 

s  .d  . 
13.2 

of  var  ,<X.> 

19 

0 

2000 

2.2 

5 

2000 

-   10000 

47.  I 

1  .0 

7 

10000 

-    20000 

60.5 

0.4 

7 

20000 

-   40000 

2U  ,6 

0.7 

9 

40000 

-   60000 

M/A 

N/A 

38 

Overal 1 

36.4 

N/A 

STAhOARD  DEVIATION  <s.dupl>i   13.2 


W  value  I  10 


T  valuct 


50 


OTHER  CHECKS I 


Filter  UJash  Change 


l^imber 
of  Data 

24 


Data 
Mean 

-0.52 


Standard< I > 
Dev  iat  ion 

2.760 
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QUALITY   CONTROL   GRAPHS 

SOLIDS  -  TOTAL   (MG/L) 


FROM:  02/01/86 
TO:  22/12/86 


80.002 


80.000 


79.999 » 


+  CL      20.0013 


+  CL 


20.0003 


l/VSAWWt^ 


-  CL      19.9993 


-  CL 


DUALITY  CONTnOL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 
CONTROL  LIMIT    (CL) 


21000 


20000 


19000 


2100 


f        ■\ 


\ 


2000 


■^   i-J  •/ 


r 


1900 

RECOVERY  SAMPLE  fll  RECOVERY  SAMPLE  R2 

N     DATA  >   15X  OUTSIDE  CL 


lOOX 


I  .  _„  t 


I  .  _..  I 


rlOOX 


I r 


0-2X  2-AX     4-eX  >  6X   0-2X  2-4X  4-eX  >  6X   0-2X  2-4X  4-BX  >^BX 
0-aOX  F.S.  20-50X  F.3.  50-lOOX  F.S. 

CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   60000  MB A 
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-50 


*«* 


SULPHATE 


*** 


identification: 
Labor  atory  i 

LIS  Test  Name  Code* 
WorK  Stat  ion  Code  : 
Me-thod  Code         i 


Ion  Chromitography 

SS04FR,SS04^F 

PRSEQ 

004AI0 


Method  In-troducedi 
Un 1 1  s  I 

Unit  Code         t 
Supervisor         i 


01/07/80 

ug/Fll-ter  as  S04 

361341 

F ,  To mass  in  i 


Sample  Type/Matrixi  Teflon  and  nylon  filters  from  sequential  -filter  pacKs  and 
nylon  -filters  from  LoVoI  fllfer  packs. 

SAMPLING  I 
O'jantl-ly  Required:  1  filter 
Container  i  Polyethylene  bag 

SAMPLE  PREPARATION: 

Filters  are  extracted  with  S5  mL  of  DDW  <teflon>  or  25  rri.    of  ,03N  NaOH  (nylon) 
in  polystyrene  tubes  with  ultrasonic  treatment  followed  by  a  24  hour  rest 
per  iod . 

ANALYTICAL  PROCEDURE: 

Sulphate  is  separated  from  other  anions  in  the  sample  extract  by  automated 
suppressed  ion  chromatography  using  an  eluent  mixture  of  0.003M  sodium 
bicarbonate  and  O.0024M  s-od  lum  carbonate  with  conductivity  detection.  Sarvles 
are  splKed  with  Na2C03/NaHC03   to  match  the  eluent  strength  and  maintain 
background  conductivity.  The  concentration  of  lulphate  in  mg/L  as  S04  is 
determined  by  comparison  of  the  sample  scan  to  a  series  of  standard  scans. 
Results  are  converted  to  ug/f liter  as  S04 . 
Full  scale  conductivity  :  30  uS/cm. 
Nitrate  and  chloride  are  determined  simultaneously. 

INSTRUMENTATION: 

-Ultrasonic  bathJ  polystyrene  tubes 

-Automated  modular  continuous  flow  ion  chromatographic  system. 


REPORTING: 
Maximum  Significant  Figures:  3 


Calculated  U  value:  1.25** 


T  value  :  6 . 25 


CALIBRATION: 
BL  plus  9  standards 


CONTROLS* 
Cal  ibrat  ion 
Or  if  t 


2  standards,  eg,  QCA 

1  standard  e\>ery     10  samples 


modifications: 

01/07/80  -Ion  chromatographic  procedure  for  precipitation  samples  was  modified 
for  analysis  of  teflon  and  nylon  filter  extracts  by  developing  the  above  filter 
extract  ion  procedure 

10/03/84  -Microcomputer  for  automated  sampl ing  and  timing  was  introduced.  At 
that  time  automated  spiKing  of  samples  with  Na2Ca3/NaHC03  was  introduced. 

IO/0S/85  -Microcomputer  used  for  data  reduction. 

-Three  additional  calibration  standards  were  set  up. 

notes: 

Detection  criterion  is  based  on  duplicate  analyses  of  the  extract  from  one 
filter  because  duplicate  filters  are  not  received. 
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SULPHftTC 

QUALITY   COrrTROL   DATA   FROM  03/01/86    TO   29/12/86 

Labi     Ion    Chroma-togr  aphy  Analytical    Pans*  >      6. 25   to    250   ua^-Tllter    as    S04 


CALIBRATION 

COKTROLI 

riumbar 

Expactad 

Au. Concn 

Av.Bl 

as 

6tandard( O 

of  Data 
162 

Concn 
200 

Mtasurad 
201 

D«v  tat  Ion 

a   t 

1 

2.0 

b   1 

162 

50 

SO 

0 

1.4 

a+b  1 

162 

250 

251 

1 

2.5 

a-b  1 

162 

150 

151 

1 

2.4 

s.d.<AB>i       Su<Mlthin    run>i  1.7         S<bctu«tn    runs>i  1.7      S/Sm i       1.02 

On    any    given    day    the    calibration    i»    accepted  if    the    values    obtained    lie    within 
the    rangesi 

235  to    265       for  A*B 

140         to     160       for  A-B 

OUPLlCATESi         hhimber    of  Sanv>le  Mean<2)  Coefficient 

Data   Pairs  Concn    Span  s.d.  of    var  .<>C) 


>79  0       -  25  1.5  IA,3 

'»©  25      -  50  2.1  3.6 

52  50       -  125  2.8  3.6 

21  125       -  250  3.4  1,9 

380  Overall  2.0  M/A 

STANDARD   DEVIATION  <s,dupl>t  1.5  U  valuai  1.25  T  VAluei       6.25 
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QUALITY   CONTROL   GRAPHS 

SULPHATE  (UG/FILTER  AS  304) 


FROM:  03/01/86 
TO:  29/12/86 


26B 


250 


230 


+  GL 


-  CL 


QUALITY  CONTROL  SAMPLE  A+B 


160 


160 


140 


lOOX^ 


QUALITY  CONTROL  SAMPLE  A-B 


—  EXPECTED  VALUE 

CONTROL  LIMIT    ICLJ 

H     DATA  >   IBX  OUTSIDE  CL 


0-SX     2-4%     4-6X     >  6X 
0-20X  F.8. 


0-2X     2-4X     4-eX     >  6% 
20-50X  F.S. 


+  CL 


-  CL 


rlOOX 


-50 


0-2X     2-4Jt     A-6X     >  BX 
60-lOOX  F.3. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF.S.J:   250  U9/FILTEH  A3  304 
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«** 


SULPHATE       »»« 


IDENTIFICftTIONJ 
Laboratory  i    Domestic 

LIS    Test    Name    Code i    8S04UR 
[4orK    Station    Code     i    14804 
Method    Code  i    083^01 


Water 


Method  Introduced  1 
Units  I 

Unit  Code         i 
Supervisor        i 


61/04/82 
mg/L  as  S04 
66484 1 
M.  Raul in9S 


Sample  Type/Matrixt  Domestic  L4aters,  Leachates,  Effluent* 

SAMPLING I 
Quantity  Requiredi  S0  tnL 
Container         i  Olass  or  plastic 

ANftLYTICRL  PROCEDURE » 

Sulphate  Is  pumped  through  an  ion  exchange  column  to  suppress  cat  ionic 
Interferences,  and  then  the  sulphate  reacts  ulth  bar ium  methyl -thymol  blue  to 
produce  barium  sulphate  and  methyl -thymol  blue  <MTB).   The  absorbance  of  MTB 
provides  a  measurement  of  the  sulphate  concentration. 
Approximate  absorbancei   1,0  at  the  100  mg/L  level. 

INSTRUMENTATION! 

Basic  modular  continuous  flou  system  plus  the  modulesi   37  C  heating  bath  <7.7 
mL  delay),  cationic  exchange  colume.   Colour imetr ic  measurement  is  through  a  5.0 
cm  1 ight  path  at  466  nm. 

REPORTING: 
Maximum  Significant  Figuresi  3      Caluculated  U  valuei  N/A      T  valuei  N/A 


CALIBRATION! 
BL  Plus  1  standard  in  duplicate 

CONTROLS ! 

Calibration  !  S    standards,  eg,  QCA 

Drift         I  BL  plus  2  standards 

Interference  I  BL  spiked  with  50  mg/L  magnesium  804  and  206  mg/L  calcium 
confirms  efficiency  of  cation  removal . 


MODIFICATIONS! 

01/16/81  -A  carbon  dioxide  trap  Mas  installed  on  the  sod ium  hydrox ide  reagent. 

61/16/84  -A  heating  bath  module  < 37  C>  uas  installed  preceeding  the 
colour  imetr . 

01/64/86  -THIS  PROCEDURE  UAS  DISCONTINUED  AND  SAMPLES  ASSIOrCD  TO  RhOS04 . 
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SULPHATE 

QUftLITY    CONTROL    DATft    FROM    0S/B1/B6    TO    £8/0^/86 

Labi    Donws-tic    Water  Analytical    Range:    n/a    to     100,6    mg/L    as    S04 

Expected  Av.Concn 

Concn  Measured 


CALIBRATION 

CONTROL 1 

Number 

1 

of 

Data 

a 

ae 

b 

: 

86 

a+b 

I 

86 

a-b 

: 

86 

c 

i 

27 

d 

: 

87 

c+d 

: 

87 

c-d 

1 

87 

60.0  60. 1 

1S.0  15.1 

75.0  75,8 

^15.0  -^5.0 

15.00  15.03 

5.00  4.98 

80.00  80.07 

1 0 . 00  10,11 

s.d.<AB)i       SM<within    run )  t             0.54  S<  between    runs): 

5,d.<CD>:       SwCwithin    run)i          0.851  SCbetween    runs): 

On    any    given    day    the    calibration     is    accepted     if    the    values    obtained    lie    within 
the    ranges  » 

70.5  to       73,5       for    A+B 

48.0  to       48.0       for    A-B 

19,10  to       80.90    for    C+D 

8.40  to        10,60    for     C-D 

DUPLl GATES t 


Av .Bias 

Standard^  1 

Dev  lat  ion 

e.i 

0.65 

0,   1 

0,58 

0.8 

0,83 

0.0 

0.77 

0.03 

0.859 

-0.08 

0.  181 

0.07 

0.871 

0,  1  1 

0,355 

0.53 

S/Su  i        1 , 08 

0.883 

S/Sw :        0.89 

Number 

of 

Sampl  e 

Mean<  8) 

Coe 

f f  jc  lent 

Data    Pairs 

Concn 

Span 

s,d. 
0.065 

of 

var  .<>:> 

8 

0.00 

- 

8.00 

7.0 

1 

8.00 

- 

5,00 

N/A 

N/A 

61 

5.00 

- 

10,00 

0,808 

8.7 

18 

10.0 

- 

80,0 

0,38 

8.  1 

13 

80.0 

- 

100,0 

0.53 

I.S 

89 

Overal 1 

0.83 

N/A 

STAM3ARD   DEVIATION  (s.dupDt    N/A  U  valud    N/A  T   valu«i    N/A 

OTHER    CHECKSI  Number  Data  Standard<l> 

of    Data  Mean  Deviation 


Long    Term   BlanK  *  87  0.00  0.000 
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QUALITY  CONTROL  GRAPHS 

SULPHATE  (M8/L  AS  S04) 


FROM:  02/01/80 
TO:  28/04/88 


79.5 


76. 0 


\ 


70,3 


20.  eo 


+  CL  48.0 


QUALITY  COfTTROL  SAMPLE  A+B 


ao.ooH.— 


le.io 


QUALITY  COffrnOL  SAMPLE  C+0 


48.0 


-  CL     42.0 


+  CL 


QUALITY  CQKTROL  SAMPLE  A-B 


-♦  CL     10.80 


-  CL    8-40 


-  CL 


+  CL 


10.00 


-  CL 


QUALITY  COKTROL  SAMPLE  C-0 


—  EXPECTED  VALUE 

CONTROL  LIMIT  tCL) 

ti  DATA  >  18X  OUTSIDE  CL 


lOOX 


0-2X  Z-A%   '  4-8S  '  >  6X 


0-20X  P.S. 


0-2X  2~4X  '  4-8X  '  >  6X 
20-BOX  F.S. 


rlOOX 


0-2X  2-4X  4-8X  '">  SX 
50-lOOX  F.S. 


-SO 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S J:   100  MO/L  AS  S04 
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*»* 


SULPHATE  -  PRECIPITATION 


»** 


IDENTIFICATION: 
Laborat or  y 
LIS  Tes-t  Name  Code 
IJork  Station  Code 
Method  Code 
Samp  1  e  Type/'Matr  ix 


Ion  Chromatography 

SS04UR 

PRICl 

003AI0 


Method  Introduced! 
Units  ) 

Unit  Code         t 
Super V  isor        i 


m9/L  as  S04 

06494  1 

F  ,  Tomass  in  i 


Prec  ip  itat  ion /Throughf al I  ,Stemf loi 


SAhFLINGt 
Quantity  Requirede  15  mL 
Container         i  Polystyrene 

ANALYTICAL  PROCEDURES 

Sulphate  is  separated  from  other  anions  in  the  sample  by  automated  suppressed 
ion  chromatography  using  an  eUient  mixture  o-f  0.003M  sodium  bicarbonate  and 
0.00e4M  sodium  carbonate  with  conductivity  detection.  Samples  are  spiKed  with 
Na2C03/NaHC03  to  match  the  eluent  strength  and  maintain  background  conduct ivity 
The  concentration  of  sulphate  in  mg /'L  as  S04  is  determined  by  comparison  of  the 
lample  scan  to  a  series  of  standard  scans. 
Full  scale  conductivity  :  10  uS/cm, 
Nitrate  and  chloride  are  determined  s  imul taneousl y , 

INSTRUMENTATIONS 
Bas  ic   modul ar  cont  inuous  flow  ion  chromatogr aph  ic  system  plus  microcomputer 
for  automated  sample  introduction,  timing,  and  partial  data  processing. 


Calculated  N  value:  0.05**    T  value!  0,£S 


REPORT  U^: 
Maximum  Significant  Figures!  3 

CALIBRATION: 
BL  plus  6  standards 

CONTROLS : 
Calibration  :  2  standards,  eg,  OCA 
Drift        J  1  standard  ^\'ery     10  samples 

hlo  d  i  f  i  c  a  t  i  o  n  s  1 

01/04/86  -Var ian  Spectrex  Model  4270  was  introduced  to  convert  calibration  data 
to  a  -quadratic  equation  and  calculate  preliminary  sample  concentrations;  the 
latter,  however,  still  have  to  be  manual ly  corrected  for  in -run  sensitivity 
changes . 
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SULPHftTE 

QUALITY   CONTROL    DftTA    FROM   07/01/86    TO    31/IE/86 

Lab:     Ion    Chromatography  Analytical    Rang«i    0.25   to    10,00   mg/L    as    S04 


CALIBRATION 

CONTROL « 

Number 

Expected 

Av .Concn 

Av.Blas 

Standard<  1 ) 

of    Data 
143 

Concn 
8.00 

Measured 
8.  OS 

0,02 

Dev  iat  ion 

a       t 

0.090 

b       1 

143 

2.00 

2.01 

0.01 

0.040 

a+b     1 

143 

10.00 

10.03 

0.03 

0.070 

a-b     t 

143 

6.00 

6.02 

0.02 

0,057 

s.d.<AB>i       Sw<within    run>t  0.040  S< between    runs>t  0.045         5/Sm i        1.12 

On    any    given    day    the    calibration     is    accepted     i*    the    values    obtained    lie    within 
the    ranges! 

9.55       to        10,45    for    A+B 
5.70       to         6.30    -for    A-B 

DUPLICATES I 


Number 

0* 

Sampl  e 

MeanC  2> 

Coe 

f f ic  ient 

Data   Pa 

irs 

Concn 

Sp 

an 

s.d. 
0.034 

of 

var  .<  y,y 

75 

0.00     - 

1  .00 

8.8 

52 

1.00     - 

2.00 

0.045 

2.8 

112 

2.00     - 

5.00 

0.053 

1.6 

25 

5.00     - 

10.00 

0.088 

1,2 

264 

Overal 1 

0.051 

N/A 

STANDARD    DEVIATION  <s.dupl>i  0.034  U  value>    0.05  T   valuei    0.25 
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QUALITY   CONTROL   GRAPHS 

SULPHATE  (MG/L  AS  S04) 


FROM:  07/01/88 
Ta  31/12/86 


10. 4B 


10.00 


g.5s 


6.30 


6.00 


B,70 


lOOX 


QUALITY  CONTROL  SAi4PLH  A+B 


QUALITY  CONTHOL  SAMPLE  A-S 


—  EXPECTED  VALUE 

CONTROL  LIMIT  ICLJ 

*<  DATA  >  laX  0UT3IOE  CL 


o-ax 


T 


T 


+  CL 


2-4X  4-eX  >  ex   0-HX 
0-20%  F.9. 


-  CL 


-+  CL 


-  DL 


rioox 


2-4X  4-8X  >  8X 
20-50X  F.S. 


0-2X  2-4X  '  4-BX  '>  eX 
ao-lODX  F.S. 


-SO 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  tF.S.):   10  Mfl/L  AS  S04 
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«*« 


SULPHATE 


**» 


identification: 
Laboratory  i 

LIS  Test  Name  Code* 
WorK  Station  Code  : 
Method  Code  t 
Sampl e  Type /Mat r  ix  * 


Ion  Chromatography 

SS04UR 

PRLOV 

004flIC 


Method  Introduced: 
Un  i  t  s 

Unit  Code  t 

Superv  isor         t 


01/07/80 

ug/Fi Iter  as  S04 

36194  1 

F.  Tomass in i 


W40  filters  from  LoVol  filter  pacKs. 


SAMPLINOt 
Quantity  Required^  1  filter 
Container         i  Polyethylene  bags 

SAMPLE  PREPARATION! 

Filters  are  extracted  with  50,0  mL  of  DDW  in  polyethylene  tubes  uith  ultrasonic 
treatment  followed  by  a  24  hour  rest  period. 

ANALYTICAL  PROCEDURE  I 

Sulphate  is  separated  from  other  an  ions  in  the  sarrpl  e  extract  by  automated 
suppressed  ion  chromatography  using  an  eluent  mixture  of  0.003M  sodium 
bicarbonate  and  0,00E4M  sodium  carbonate  with  conductivity  detection.  San*>les 
are  spiKed  with  Na2C03/NaHC03   to  match  the  eluent  strength  and  maintain 
bacKground  conductivity.  The  concentration  of  sulphate  in  mg/L  as  S04  is 
determined  by  comparison  of  the  sample  scan  to  a  series  of  standard  scans. 
Results  are  converted  to  ug /filter  as  S04 . 
Full  scale  conductivity  i  30  uS/cm. 
N.B.  Nitrate  and  chloride  are  determined  simultaneously, 

INSTRUMENTATION! 

-Ultrasonic  bath;  polyethylene  tubes 

-Atttomated  modular  continuous  flow  ion  chromatographic  system. 


REPORTINGi 
Maximum  Significant  Figures:  3 


Calcuated  Ul  value:  2,5** 


T  vftluei     12.5 


CALIBRATION: 
BL    plus    9    standards 

controls: 
Cal  ibrat  ion     i    2    standards ,    eg ,    QCA 
Drift  :     1    standard    ev^ry     10    samples 

MODIFICATIONS! 

01/08/81     -Ion    chromatographic    procedure    for    precipitation    sanv>Ies    was    modified 
for     analysis    of    LoVol     1J40    filter    extracts    by    developing    the    above    filter 
extraction    procedure. 

10/03/84    -Microcomputer    for    automated    sampling    and    timing    was    Introduced.    At 
that    time    automated    splKing    of    samples    with    Na2C03/NaHC03    was     Introduced. 

10/05/85    -Microcomputer    used    for    data    reduction. 

10/05/85    -Three    additional     cal  ibrat  Ion    standards    were    set    up. 

NOTES  I 

Detection  criterion  is  based  on  duplicate  analyses  of  the  extract  from  one 
filter  because  duplicate  filters  are  not  received. 

No  data  summary  available  for  period  not  covered  in  performance  report. 
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SULPHPITE 

QUALITY    COMTROL    DATA    FROM    M/01/86    TO    11/12/86 

Labi     Ion    Chromatography  Analytical    Range  i        ia.5    to    500    ug/Filter     as    S0*1 

CALIBRATION   CONTPOLi 

Mumber  Expected  Av.Concn  Av.Blas  StandardCl) 

o^    Data  Concn  Measured  Deviation 


a       1                          25                      400                              402  £                                 S.O 

b     :       .          25               lee                     98  -1                     e.e 

ft+b    «                          25                      500                               501  1                                  S.7 

«-b     >                          25                       300                               303  3                                  9,8 

s.d.<AB)i       SM<yithin    run>i               A, I         S<betyeen    run£)i  A, I       S/Su i       0.99 

On    any    given    day    the    calibration    is    accepted     if    the    values    obtained    lie    uithin 
the    r anges  s 

470         to    530       for    A+B 
280         to    320       for    fl-B 

DUPLICATESi         hkimber    of                      Sample                        Mean<2)  Coef  f  ic  lent 

Data   Pairs              Concn    Span                        s.d.  of    var.c;-;) 


28  O       -  50  2.5  15.8 

4  50       -  100  2.6  3.2 

1  100       -  250  N/A  N/A 

1  250       -  500  N/A  N/A 

34  Overall  2.6  N/A 

STAhOARD    DEVIATION  <»,dupl>i  2.5  Uvaluei  2.5  Twaluel        12.5 
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QUALITY   CONTROL   GRAPHS 

SULPHATE  (UG/FILTER  AS  S04) 


FROM:  14/0 1/B6 
TO:  11/12/86 


530 


-+  CL 


500 


470 


320 


300 


2B0 


QUALITY  CONTROL  SAMPLE  A+B 


OUALZTY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

•*  DATA  >  15X  OUTSIDE  CL 


-  CL 


+  CL 


-  CL 


lOOX 


O-aX  2-4«  4-6X  >  6% 
0-20X  F,S. 


0-2X 


2-4X  '  4-8X  '  >  6X 
20-60%  F.S. 


rlOOX 


■50 


0-2X  2-4X  4-6X  >  6X 
SO-IOOX  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   500  Ufi/FILTER  A8  804 
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««* 


SULPHATE      ♦»» 


IDENTIFICATIONi 

Lftboratorx  *     Ion    Chrmatography 

LIS   T«st    Nam    Code  i    S804UR 

l*k)rK    Station    Code     i    RMDS04 

Mtthod    Code  t    0e3Aie 

Sample    Type/Matrix*    Rivers 
E-f -fluents 


Method    Introducedi    01/04/B& 
Units  I    mg/L   as    S04 

Unit    Code  l    064841 

Superv  Isor  »    F.    Tomass  in  1 

LaKes ,    Domes t  ic    Maters  ,    Leachates  ,    Soil    Extracts  / 


SAMPLINGi 
Quantity    Required!    50    mL 
Container  i    Glass    or    plastic 

ftNALYTlCAL  PROCEDURE! 

Sulphate  is  separated  from  other  anions  in  the  sample  by  automated  suppressed 
ion  chromatography  using  an  eluent  mixture  of  0.003M  sodium  bicarbonate  and 
0.O0£4M  sodium  carbonate  with  conductivity  detection.  The  concentration  of 
sulphate  in  mg.^  as  S04  is  determined  by  comparison  of  the  sample  scan  to  a 
series  of  standard  scans. 
Full  scale  conductivity!  100  uS/cm. 

INSTRUMENTATION: 
Basic  modular  continuous  flow  ion  chromatographic  system  plus  control 
modulc< in -house  design)  for  automated  sample  introduction  and  timing. 

REPORTING! 
Maximum  Significant  Figures*  3    Caluculated  W  valuei  0.S,0.1   T  valuei  2.5,0.5 
NOTE!  UJ  and  T  values  listed  are  for  200  and  20  mg/L  Instruments  respectively. 

CALIBRATION! 
BL  plus  13  standards 

CONTROLS  t 
Calibration  t    LTBL  plus  3  st andards ^eg ,  QCA 
Dr  ift        I  2  standards 

MODIFICATIONS! 

01/04/82  -The  sulphate  procedure  that  was  introduced  differed  slightly  from 
Method  B  in  HAhCSi  <1)  full  scale  values  for  the  analytical  range*  uere  20,0  and 
50.0  rf>g/L,  and  <2)  samples  were  not  spiKed  with  concentrated  eluent.  The  latter 
was  not  necessary  because  only  sulphate  was  measured  and  spiKing  is  required  for 
chloride  analysis. 

01/01/84  -PacKed  suppressor  column  was  replaced  by  a  fibre  suppressor< wal 1 s  of 
fibre  are  ion-exchange  media).  Full  scale  for  high  analytical  was  increased  from 
50,0  to  100  mg/L  as  S04;  QC  standards  were  adjusted  accordingly.  Analytical  rate 
uas  doubled. 

17/10/85  -Increase  number  of  standards  to  16  to  ensure  proper  calibration  at 
lou  end  of  analytical  range. 

24/04/86  -APIOS  Dorset  samples  assigned  to  second  system  with  full  scall  20 
mg/L  as  S04 . 

28/04/86  -Full  scale  increased  from  100  to  200  mg/1  as  S04;  QC  standards  were 
adjusted  accord  Ingly. 
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SULPHATE 

QUALITY  CONTROL  DATA  FROM  E9/04/86  TO  31/12/86 


Lab  I  Ion  Chromatography 


Analytical  Rangei   £.5  to  £00.0  mg/L  as  504 


CALIBRATION 

co^fmoLl 

Number 

I 

of 

Data 

a 

67 

b 

I 

G7 

a+b 

; 

67 

a-b 

I 

67 

c 

I 

67 

d 

; 

66 

c+d 

: 

66 

c-d 

1 

66 

Expected 
Concn 

150.0 
60,0 

ai0.0 

90.0 
60.00 
15.00 
75,00 
45.00 


s,d.<AB)i       Su<Hithin    run  >  J  1.82 

».d.<CD)i       Sw<within    runJi         0.751 


Aw .Concn 
Measured 

149.4 
60.4 

209.7 
83.0 
60.47 
14.75 
75.  18 
45.67 


S<  between    runs  )  t 
S<  between    runs  )  i 


Av .Bias 

Standard<  1 ) 

Dew  iat  ion 

-0.6 

1.66 

0.4 

2.  13 

-0.3 

2.82 

-1.0 

2.57 

0.47 

0.954 

-0.25 

0.719 

0.  18 

1.214 

0.67 

1.062 

1.91 

S/Swt 

1.05 

0.845 

S/Sui 

1.  12 

On    any    given    day    the    calibration    is    accepted 
the    ranges i 


if    the    values    obtained    lie    within 


DUPLICATES I 


201.0 

to    219.0 

for    A+B 

84.0 

to       96.0 

for    A-B 

71.40 

to       78.60 

for    C+D 

42.60 

to       47.40 

for    C-D 

f >4u mb e r    of 

Samp  1 e 

MeanC2) 

Coef f  ic  lent 

Data   Pairs 

Concn 

Span 

s  .d. 
0.744 

of    war.CX) 

24 

0.00    - 

10.00 

13.7 

29 

10.00    - 

20.00 

1.276 

7.9 

71 

20.00    - 

50.00 

1.009 

3.3 

30 

50.0       - 

100.0 

1.94 

2.9 

15 

100.0       - 

200.0 

2.44 

1.6 

169 

Overal 1 

1.41 

N/A 

STAhCARD    DEVIATION  <s.dupl)i  0.744 


OTHER    CHECKS  I 


Long    Term  Bl anK 


Number 
of    Data 

67 


U  valuci    0.5 


T  value i       2.5 


Data 
Mean 

0.00 


StandardC  1> 
Dev  iat  ion 

0.000 
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QUALITY   CONTROL   GRAPHS 

SULPHATE  (MG/L   AS   S04) 


FROM;     29/04/86 
TO:    31/12/86 


219.0 


210.0 


201.0 


78.60 


+  CU  96.0 


90.0 


QUALITY  CONTROL  SAMPLE  A+fl 


75.00 


71.40 


-  CL  B4.0 


+  CL  47.40 


+  CL 


QUALITY  CONTROL  SAMPLE  A-B 


45.00 


-  CL  42.60 


-   CL 


+  CL 


-  CL 


QUALITY  CONTROL  SAMPLE  C+0 


QUALITY  CONTROL  SAMPLE  C-D 


—  EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

M  DATA  >  15X  OUTSIDE  CL 


lOOX 


0-2X  2-4%  4-BX  >  6% 
0-20X  F.S. 


rlOOX 


-80 


0-2X  a-4X  4-6X  >  8X 
20-50X  F.S. 


0-2X  2-4X  4-6X  >  8X 
50-100X  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF.S.J:   200  M6/L  A3  304 
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SULPHATE 
QUALITY   CONTROL    DATA    FROM   34/04/86    TO    24/12/86 

Labi     Ion    Chromatography  Analytical    Rang* i    0.S   to    20.00   mg/L    *s    S04 


CALIBRATION 

CONTROL 1 

Number 

Expected 

Av .Concn 

Av .Bias 

St 

andardC 1 ) 

of 

Data 

Concn 
15.00 

Measured 
15.01 

0.01 

0 

ev  iat  ion 

a  I 

77 

e.210 

b   1 

76 

2.00 

1.97 

-0.03 

0.234 

a-t-b  1 

76 

i7.ee 

16.98 

-0.es 

0.330 

a-b  1 

76 

13.  ee 

13.03 

0.03 

0.293 

s.d.(AB>i       Su(ulthin    run)t         0.211         S< between    runs):         0.222      S/Su i       1.05 

On    any    given    day    the    cal ibratlon     is    accepted    if    the    values    obtained    1 ie    within 
the    ranges i 

16. 10       to        17,90    for    A*B 

12,40       to        13.60    for    A-B 

DUPLICATES*  Number    of  Sample  Mean<2)  Coefficient 

Data   Pairs  Concn    Span  s.d.  of    v&r  ,<.%> 


24 

2 

9 

.2 

4 

2 

6 

.2 

N/A 

12  0.00    -  2.00  0. 123 

40  2.00  -     5,00      0.327 

117  5.0D  -     10.00     0.296 

19  10.00  -    20,00      0.863 

138  Overall  0,332 

STANDARD  DEVIATION  (s.dup 1)1    0.123  Uvaluei  O.l  Twaluei  0,5 

OTHER  CHECKSi  Number  Data  StandardC 1) 

of  Data  Mean  Dev  iat  ion 


Long  Term  Blank      t      77  0.00  0,000 
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QUALITY   CONTROL   GRAPHS 

SULPHATE     (M6/L   AS   S04) 


FROM:    24/04/86 
TO:    24/12/86 


17.90 


17.00 


16.10 


13.60 


13.00 


12.40 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

CQNTHOL  LIMIT  (CD 

*t  DATA  >  15X  OUTSIDE  CL 


—  +  CL 


-   CL 


+   CL 


-   CL 


lOOX-i 


0-2X     2-4X     4-6X     >   6% 
0-20X   F.S. 


0-2X     2-4X     4-6X     >   6X 
20-50X   F.S. 


rlOOX 


0-2X     2-4X     4-6X     >   6X 
50-lOOX  F.S. 


•50 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   20  MG/L  AS  S04 
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»♦*         SULPHATE    -    SOIL    < Kw > 


*** 


IDENTIFICftTIONi 
Laboratory  t 

LIS  Test  Nafne  Code* 
UtorK  Station  Code  i 
Method    Code  i 

Sample    Type/Matrixt 


Dorset    Soils 

SS04EW 

D0HNIOhD< 

301AI5 

Soil 


Method    Introduced! 
Units  t 

Unit    Code  i 

Supervisor  i 


0 1 /06/80 
ug/9    AS    S04 
073941 
A.    Neary 


SAMPLING I 
Quantity    Re^uircdt     10    9    < dry    <2    mm). 
Cont a  iner  :    glass    or    polystyrene    jars 

SAMPLE    PREPARATIONt 
Air    dr  led    <  <2    mm). 

ANALYTICAL    PROCEDURE: 

Five    grams    of    sample    <0    mm)     is    agitated    -for    60    minutes    with    85    mL    delonized 
water.       Samples    are    centr  ifuged    and    the    supernatant     is    -filtered    through    a    0.45 
urn  membrane    filter.       Sulphate    is    determined    on    the    filtrate    by    ion 
chromatography . 

INSTRUMENT I on: 
Waters    Model     430    Conductiity    Detector 
Spectraflou    400    solvent    delivery    system 
Spectro-Phys ics    SP780    XR    autosampler 
Balance    accurate    to    0.001    g 


reporting: 
Maximcim   Significant    Figures:    e 

calibration: 
BL    plus    6    standards 


Calculated    US   value:    0.5«tt 


T  value :  1 


controls ! 
Cal Ibrat  ion 
Recovery 

Drift 


!  2  BL  Plus  2  standards,  eg,  QCA 

:  3  long  term  soil  samples  represent ing  different  soil  types  plus 

a  round  robin  CSSC  sarrv^le 
:  ICOX  scale  standard  tvtry    10  samples 


MODIFICATION: 

01/01/86  -Replacement  of  Wescan  Ion  Analyzer  with  e<iuipment  listed  above 
(Wesccan  columns  used  on  both  systems). 

01/06/8S  -Agitation  of  samples  increased  from  30  minutes  to  1  hour. 
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SULPHftlt    -   UMTER    EXTRftCTftBLE 

QUALITY    CONTROL    DATA    FROM    12/08/86    TO    08/09/86 

Lab t    Dorset    Soils  Analytical    Range i       2.5    to     100.0    ug/g 


CALIBRATION 

CONTROL 1 

Number 

Expected 

Aw 

.Concn 

Av .Bias 

StandardC 1 > 

of    Data 
6 

Concn 
19.2 

Me 

asured 

e.  1 

Dev  iat  ion 

a       1 

15.3 

0.08 

b       t 

7 

7.2 

7,4 

e.e 

0.  10 

a+b     : 

6 

22.4 

22.7 

0.3 

0.  13 

a-b    1 

6 

8.0 

7.9 

-0.  1 

0.04 

s.d.(AB)t       SuCwithln    run)»  0.03  S< between    runs)»  0.08         S/Sw i       2.92 

On    any    given    day    the    cali  brat  ion    is    accepted    i-f    the    values    obtained    lie    within 
the    rangesi 

14.9       to  29.9    for    A-fB 

3,0       to  13.0    for    A-B 

RECOVERIES! 


DUPLICATES I 


Number 

Expected 

Av .Cone . 

StandardC  1 > 

of    Data 

Concn 

Measured 
17.5 

Dcv  iat  ion 

r  I        1                     6 

18.0 

2.07 

r2       t                     7 

90.0 

50.6 

3.47 

Number    of 

Samp  1 e 

Mean<  2) 

Coef f  iclent 

Data    Pairs 

Concn    Span 

s  .d. 
0.44 

of    var.</.) 

12 

0 

0    -            20.0 

4.5 

2 

SO 

.0    -            90.0 

0.46 

i.e 

0 

50 

0    -          100.0 

N/A 

H/ft 

14 

Overal 1 

0.44 

N/A 

STANDARD  DEVIATION  (s.dupl>i    0.44  U  valuel  0.5  T  value!   2.5 

OTHER  CHECKS!  Number  Data  StandardC  1> 

of  Data  Mean  Dcv Iat  ion 


Digested  BlanK        i       7  0.0  0.00 
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QUALITY   CONTROL   GRAPHS 

SULPHATE  -  WATER  EXTRACTABLE  (U6/6) 


from:  12/08/86 
TO:  08/09/66 


29.9 


22.4 


14.9 


*   CL     13.0 


8.0 


-  CL     3.0 


♦  CL 


-  CU 


QUALITY  CCVfTROL  SAMPLE  A*B 


QUALITY  CONTROL  SAMPLE  A-B 


21.6 


18.0 


EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 


60.0 


60.1 


\ 


14.4  40,0 

RECOVERY  SAMPLE  Rl  RECOVERY  SAMPLE  R2 

N  DATA  >  laX  OUTSIDE  CL 

100«-B»-7-7n  17-7-71  rlOOX 


0-2»  2-4X  '  4-6X  '  >  8X 


0-20X  F.8. 


0-2X  2-4X  '  4-eX  '  >  6X 
20-SOX  F.8. 


0-2%  ' 2-4X  '  4-8X  *  >  8X 
BO-IOOX  F.S. 


-90 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   100  U6/6 
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*•» 


6ULPHUR  DIOXIDE 


»•• 


IDENTIFICftTIONi 
Laboratory  i 

LIS  Test  Name  Code i 
UkipK  Station  Code  i 
Method  Code         i 


ion  Chromatography 

SS02FR 

PR8EQ 

ee4Aie 


Method  Introduccdi 
Unit*  I 

Unit  Code  i 

Superv  l&or         t 


01/07/se 

U9/Filt*r    as    80£ 

361943 

F.    Tomassini 


Sample    Type/Matrixi     Impregnated    UM 1    filters    -from   sequential     and    LoVol     filter 
pacKs . 

SAhPLINOi 

Quantity    Requlredi     1    filter 

Container  i    Polyethylene    bags 

Other  I    Filter    is    impregnated    with    potassium   carbonatc/gl ycerol 

sol ut  ion  > 

SAhPLE    PREPftRftTIONi 

Filters    are    extracted    yith    56    ml.    of    e.CSX   H20E    in    polystyrene    tubes    yith     1 
hour    of    mechanical    shaKlng,    followed   by    ultrasonic    treatment    to    enhance 
extraction,    then    a    84    hour    rest    period.    SOS    is    converted    to    S04     in    the    process 

ftNftLYTICAL    PROCEDURE* 

Sulphate     is    separated    from   other    an  Ions     in    the    sample    extract    by    automated 
suppressed     ion    chromatography    using    an    eluent    mixture    of    B.OOSM   sod  lum 
bicarbonate    and    0,eea4M   sodium  carbonate    with    conductivity    detect! on.    Samples 
are    sp iKed    with    Na2C03/NaHC03      to    match    the    eluent    strength    and    maintain 
background    conductivity.     The    concentration    of    sulphate     in    mg/L    as    S04     is 
determined    by    comparison    of    the    sample    scan    to    a   scries    of    standard    scans. 
Re  suits    are    converted    to    ug./f  liter    as    SOS. 
Full     scale    conductivity     i     10    uS/cm. 


INSTRUhtNTftTION: 

-Mechanical    shaKer;    ultrasonic    bath;    polyethylene    tubes 

-Automated    modular    continuous    flow    Ion    chromatographic    system. 

reporting: 
Max Imum   Signif leant    Figurest    3  Calculated    U  values     l.S5«* 


T  value  t  B.25 


CALIBRATION* 
6L  plus  8  standards 


CONTROLS  I 
Cal  Ibrat  ion 
Or  If  t 


£    standards , eg ,  OCA 

1  standard  ttvery    10  samples 


MODIFICATIONS! 

01/07/80  -Ion  chromatographic  procedure  for  precipitation  samples  was  modified 
for  analysis  of  UI4 1  filter  extracts  by  developing  the  extraction  procedure. 

10/03/84  -Microcomputer  for  automated  sampl ing  and  timing  was  introduced.  At 
that  time  automated  sp iK ing  of  samples  with  Na2C03/NaHC03  was  introduced- 

15/03/84  -Streamlined  procedure  for  extraction  of  uyil    filters  in  one  50  iri- 
polyethylene  tube  was  adopted,  eliminating  tyo  container  transfers,  and  changing 
the  extraction  volume  to  50.0  ni.  from  100,0  mL.  Full  scale  reduced  from  700  to 
350u9/f liter  as  SOS. 

NOTES  I 

Detection  criterion  is  based  on  duplicate  analyses  of  the  extract  from  one 
filter  because  duplicate  filters  are  not  received. 
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SULPHUR    DIOXIDE 
QUALITY   COMTROL    DftTA    FROM   03/01/86    TO    89/12/86 

Labi     Ion    Chromatography  f=tnaly-t  leal    Ranged       8.25   to    350      ug/Filter    as    S02 


CALIBRr^TION 

COKTROLt 

Number 

Expect! 

d 

Av .Concn 

Av.Bl 

as 

Standard^ 1 > 

of    Data 
163 

Concn 

Measured 
868 

Dftv  lat  ion 

a      1 

268 

8 

3.6 

b      1 

169 

66 

67 

1 

2.0 

a+b    I 

163 

33<(1 

335 

t 

3.8 

*-b    1 

168 

202 

881 

-1 

A, A 

£.d.<f^B>i       Sy<ulthln    run )  i  3.1         S<betu««n    runs>i  2,3      S/Sn  i       0.94 

On    any    given    day    the    calibration    Is  accepted    if    the    values    obtained    lie    Mithin 
the    ranges  I 

313         to  355       for    ft+B 

188         to  216       for    A-B 

DUPLICATES! 


Number    o 

f 

Sample 

Mean(2> 

Data   Pal 

r  s 

Concn    8p 

an 

s.d. 

192 

8,0    - 

35.0 

I  .67 

37 

35.0    - 

70.0 

2.21 

38 

70.0    - 

175.0 

4.40 

36 

175 

350 

10.0 

30'^ 

Over a 1 1 

4.  1 

TION  (s. 

dupn 

1           1.67 

M  value  1 

Coef f ic 

lent 

of    var 

<  X.) 

20.4 

4.4 

3.5 

4.2 

N/A 

T  v«lue«       8.25 


-  372- 


QUALITY   CONTROL   GRAPHS 

SULPHUR  DIOXIDE  (UG/FILTER  AS  S02) 


FROM;  03/0 1/B6 
TO:  29/12/86 


216 


202 


IBB 


QUALITY  CONTHOU  SAMPLE  A+B 


aJALHY  CONTHOL  SAMPLE  A-B 


—  EXPECTED  VALUE 

CONTHOL  LIMIT  ICU 

•*  DATA  >  13X  OUTSIDE  CL 


+  CL 


-  CL 


+  CL 


-  CL 


lOOX-i 


0-2X  2-4X  4-8X  >  6X 
0-aOX  F,3. 


0-2X  2-4X  4-BX  >  BX 
20-8DX  F.S. 


rlOOX 


0-2X  2-4X  4-6X  >  BX 
BO-IOOX  F.S. 


-BO 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  IF.SJ:   350  U6/FIL7ER  AS  302 
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»**       TURBIDITY       ♦*» 


lOENTIFICftTIONi 
Labor  at ory  : 

LIS    Test    Name    Code: 
WorK    Station    Code    i 
Method    Code 
Sample    Type/Matr ix  i 


Solids    and    BOD  Method    Introduced: 

TURB  Units  i 

Rf^URB  Unit    Code  : 

002AI1  Supervisor  : 

Rivers,    Lakes,    Ef-fluents 


01/04/'74 

FTU 

343O0Q 

P.    Campbell 


sampling: 
Quantity    Required:    50    mL 
Container  t    Glass    or    plastic 

ANALYTICAL    PROCEDURE: 

The    instrument     is    standarized    with    a   sealed    standard    which    is    prepared 
commercially    from   latex    polymers    of    Known    size    and    rated    in    Formaz in    Turbidity 
Units.    Samples    are    Placed    in    the    turbidimeter,    and    results    in    FTU   are    read 
directly    from   the    digital    output.    Turbidity    measurement    are    based    on    light 
scattering    at    90   plus    or    minus    30   degrees    of    rotation.    The    instrument 
compensates    for    samp] e    colour  . 

INSTRUMENTATION! 

-    Hach    Ratio    18900   Turbidimeter 


T  value  I  0.25 


REPORTING* 
Maximtjm  Significant  Figures:  3      Calculated  UJ  value:  0.05 

CALIBRATION: 
BL  plus  formazin  standards  Cat  least  once  annually) 

CONTROLS: 
Calibration!  Bl  plus  two  standards,  eg,  QCA» 

MODIFICATIONS: 

01/04/'8e  -Hach  2100A  turbidimeter  was  replaced  by  Hach  ratio  turbidimeter.  As 
of  this  date  samples  are  no  longer  stirred  during  turbidity  measuremeants ,  and 
thus  the  effect  of  heavy  particulates  is  minimized  as  they  settle  out  before  the 
reading  is  accepted. 

01/09/95  -Controls  OCA,  QCB  introduced:  these  controls  are  aqueous  suspensions 
of  beads  composed  of  a  styrene -d iv iny Ibenzene  polymer  and  are  formulated  to 
"match"  the  performance  of  formazin  standards  on  the  Hach  18900  turbidimeter. 
♦Insufficient  data  collected  for  inclusion  in  performance  report. 
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TtiRBIDITY 

QUftHTY   COhfTROL    DATA    FROM   04/01/86    TO    83/12/86 

Labi    solids    and    BOD  Analytical    Range!    0.25   to    200   FTVJ 

CALIBRATION   CO^frR0Ll 

Number  Expected  Av.Concn  Av.Bia* 

of    Data  Concn  Measured 


StandardC  1) 
Deviat  ion 


*   '         110  ie.0  17,3  -0.1 


*>   *        lie  1.80 


0.28 
1-B8  0.08  0.036 


**^  :           *^®            19-SO  13.78  -0.02           0.237 

^''^  •           ^*«            16.20  16.01  -0.19           0.285 

s.d.<AB)i       Su<Mithin  run).             0.20  S<between    runsX             0.21          S/S«  :        1.03 

the*rln9est"    ''*''    ^^^  "l*^'^*^!^"    i*  accepted    i*    the    values    obtained    1  i.    within 


10,80       to       28.80    for    A+B 
10.20       to       22.20    for    A-B 


DUPLICATES! 


h^mber 

of 

Sample 

MeanC2) 

Coe 

ff icient 

Data   Pa 

ir  s 

Concn 

Span 

s.d. 

of 

var  .</,) 

0.00    - 

2.00 

0.069 

78 

3.5 

189 

2.0      - 

20.0 

0.26 

4.0 

34 

20 

100 

1.0 

2.2 

t 

100 

200 

N/A 

N/A 

318 

Overal 1 

0.4 

N/A 

STANDARD    DEVIATION  <s.dupl>i  0.063  Ul  valuei    0.03  T  Maluei    0.23 

OTHER    CHECKS.  Number  Data  Standardd) 

O'f    Data  riean  Deviation 

Long    Term   BlanK  i  110  0.05  0.026 


-  375  - 


QUALITY   CONTROL   GRAPHS 

TURBIDITY  (FTU) 


FROM:    04/01/86 
TO:    23/12/86 


28.80 


19.80 


10.80 


22.20 


16.20 


10.20 


>ii-»l  ^x 


+  CL 


QUALITY  COrrrROL  SAMPLE  A-^B 


QUALITY  CONTROL  SAMPLE  A-B 


-  CL 


+  CL 


■f^,-  ..'A/\\,r-^ 


-  CL 


EXPECTED  VALUE 

CONTROL  LIMIT  tCLj 

«  DATA  >  15X  OUTSIDE  CL 


lOOX 


0-2X  2-4%  '  4-BX  '  >  6% 
0-20X  F.3. 


0-2X  2-4X  '  4-6X  '  >  BX 
20-SOX  F.S. 


rioox 


0-2X  2-4X  '  4-6X  '  >  BX 
SO-IOOX  F.S. 


-90 


CONCENTRATION  DIFFERENCE  BETMEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   200  FTU 
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»»*       TURBIDITY       «*« 


identification: 
Laboratory  : 

LIS  Tes-t  Name  Code: 
WorK  Stat  ion  Code  : 
Method    Code  i 


Sol  ids    and    BOD 

TLIRB 

WTURB 


Method 
Un  its 
Unit    Code 
Su perv  isor 


Be-fore     '74 

FTU 

343000 

P.    Campbell 


Sample    Type/Matri«i    Domestic    Water,    Leachates,    Ef-fluents 

SAMPLINGS 
Quantity    Requiredi    50    mL 
Container  i    Glass    or    plastic 

ANALYTICAL    PROCEDURE: 

The    instrument     is    standarized    periodically    with    freshly    prepared    formazin 
standards.    Samples    are    placed     in    the    turbidimeter,    and    results     in    FTU    are    read 
directly    from   the    digital    output.    Turbidity    measurement    are    based    on    light 
scattering    at    Se    plus    or    minus    30    degrees    of    rotation.    The     instrument 
compensates    for    sample    colour, 

U>tSTRUMENTATIDN: 
Hach    Ratio     18900    Turbidimeter 


T  value :  0. 1 


REPORTING* 
Maximum  Significant  Figures!  3      Calculated  Ui   value:  0,0a 

CALIBRATION: 
BL  plus  formarin  standards  < at  least  once  annually? 

CONTROLS  t 
Calibration:  61  plus  two  standards,  eg,  QCA  * 

MODIFICATIONS: 
01/03/84  -Hach  2100ft  turbidimeter  uas  replaced  by  Hach  ratio  turbidimeter. 
In  the  past  samples  were  not  stirred  during  turbidity  measurements  in  the 
Domestic  Water  laboratory  even  though  the  former  instrument  < Hach  E100A) 
possessed  this  capability.  Thus  the  effect  of  changing  the  instrumentation  uas 
m  i  n  i  ma  1  . 

01/09/83  -Controls  QCA,QCB  introduced!   These  controls  are  aqueous  suspensions 
of  beads  composed  of  a  styrene -d iv  iny Ibenzene  polymer  and  are  formulated  to 
"match-  the  performance  of  formazln  standards  on  the  HACH  18900  turbidimeter. 
♦Insufficient  data  collected  for  inclusion  in  performance  report. 
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TURBIDITY 

QUALITY    CONTROL    OftTA    FROM    02/01/86    TO    24/12/86 

Labi    Solids    and    BOD  An«ly-tic«l    Range:    0.1    to    200   FTU 

CALIBRATION   COI^TROL< 

Number  Expected  Av.Concn  Av.Bias  S-tandard<I> 

of    Data  Concn  Measured  Deviation 


*        *                          186                            18.0  18.0                               0.0                               0.27 

b       •                        I2B                             1.80  1.82                         0,02                          0.027 

»*b     I                          1S6                            19,80  19,83                            0.05                            0.277 

*-b     I                        126                          16.20  16.21                          0.01                          0.256 

s.d.<AB)!       Sw<Mithin    run )  i            O.IB  S<betueen    runs)*            0.13         S/Sw (       1.06 

On    any    given    day    the    calibration     is    accepted     if    the    values    obtained    lie    within 
the    ranges! 

10.80       to  28.80    for    A+B 

10.20       to  22.20    for    A-B 

DUPLICATES! 


Number 

of 

Sample 

MeanC  2> 

Coe 

f f  ic  lent 

Data    P 

a  irs 

Concn 

Span 

s.d. 
0.039 

of 

var  .<>;> 

226 

0.00     - 

2.00 

6.0 

98 

2.0       - 

20.0 

0.29 

4,3 

18 

20 

100 

0.8 

2,0 

3 

100 

200 

1,4 

1.2 

345 

Overal 1 

0.3 

N/A 

STANDARD   DEVIATION   (s.dupl >t  0.039  WVAluei    0.02  Tvalu«l    O. 1 

OTHER   CHECKS*  Number  Data  5tandard<l> 

of    Data  Mean  Dev  iat  ion 


Long    Term   Blank  :  126  0,06  0.027 
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QUALITY   CONTROL   GRAPHS 

TURBIDITY  (FTU) 


FROM:  Oa/01/B6 
TO:  24/12/BB 


28.60 


19.60 


10.80 


SS.SO 


16.20 


10.20 


QUALITY  CONTROL  SAMPLE  A+B 


QUALITY  CONTROL  SAMPLE  A-B 

EXPECTED  VALUE 

CONTROL  LIMIT  (CL) 

»  DATA  >   15X  OUTSIDE  CL 


+  CL 


-  CL 


+  CL 


-  CL 


tOOX 


0-ax  2-4X  '  4-ex  '  >  bx 

0-20X  F.S. 


0-aX  ■  2-4X  '  4-8X  '  >  BX 
20-60X  F.S. 


rlOOX 


-50 


T 


0-2X  2-4X  4-6K  >  5X 
50-100X  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.):   200  FTU 
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TOTflL    ZINC    -    SOIL 


«*» 


IDENTIFICATION! 
Laboratory  i    Dor set 

LIS   T«»t    Namt    Codei    ZNUT 
UforK    Station    Code     i    DOHMTE 
Hethod   Code  i    SSlAAl 

Sample    Type/Matrixi    Soil 


Soils 


Method    Introduced i  01/06/80 

Units  I  u<i/a    as    Zn 

Unit    Code  i  073830 

Superv  Isor  >  A*    Neary 


SAMPLINOi 
Quant  ity    Required! 
Container  i 


I    9    <dry    < 150   um) 
Glass   vial 


SAMPLE    PREPARATION! 
Air    dried    and    ground    to    < 150   um. 

ANALYTICAL    PROCEDURE! 

A   0-300   g    sample    <alr    dried    and    grounded)    plus    7   mL   nitric    acid    and    2   ni- 
perchloric    acid    are    heated    at    125   C   for    2   hours.       The    temperature    is    increased 
to    175   C    and    heating    continues    until     1    mL   o*    liquid    remains.       The    cooled    sanw>le 
is    diluted    to    25   mL   with    deionized    water,    allowed    to    settle    and    decanted.       The 
supernatant     is    analyzed    for    Zn    by    AAS    at    213.9   nm  using    an    air-acetylene    flame. 
Approximate    absorbancei       0,3    at    the    full    scale    level. 
Copper,    lead    and    nicKel    are    determined    simultaneously, 

INSTRUMENTATION! 
Varian    AA1275   with    programmable    sample    changer    and    Gilson    Minipuls    II    punv 
Balance    accurate    to    0.001    g 


REPORTING! 
Maximum    Significant    Figures!    2 


Calculated    UJ  value!     Itf 


T  value!  5 


CALIBRATION! 
BL  plus  5  standards 


CONTROLS! 
Cal ibrat  ion 

Drift 


i    Three  long  term  soil  samples  representing  different  soil  types, 

2  method  blanks,  round  robin  CSSC  sanv>les. 
t  1  standard  < lOOX  F.S.)  tv^ry    10  seniles 


modifications: 
01/01/83  -Hot  blocK  temperature  increased  from  160  C  to  175  C 
06/01/86  -Samples  analyzed  on  Varian  1275AAS  Creplacing  PerK in  Elmer  5000) 

NOTES! 

As  silicate  matrix  is  not  destroyed,  this  method  does  not  yield  the  "total 
amount  of  the  trace  metal . 

Values  of  recover  les  are  unKnown- -aver age  value  used. 
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7DTAL   ZINC    -    SOIL 
QUftLITY    CONTHOL    DftTA    FROM   £5/08/86    TO    31/i2/86 

Labi    Dors«-t    Soil*  ftnalytlcal    Range  i       5   to    JOO.e   ug/g    as    Zr\ 


CALIBRATION 

CONTROL  1 

Numbftr 

Expected 

ftv. Concn 

Av.Bi 

as 

Standard^ 1 > 

of 

Data 

0 

Concn 
75,0 

Measured 

Dev  lat  ion 

a   I 

K/A 

N/A 

b   t 

0 

85.0 

N/A 

N/A 

N/A 

a  4b  1 

0 

100.0 

N/A 

H/n 

N/A 

«-b  1 

0 

50.0 

N/A 

N/n 

N/A 

s.d.<A8)i       SH<ulthin    run)i  N/A  8< between    runs > i         M/fl  S/Sm i  N^A 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    within 
the    ranges  i 

9S.5       -to       107.5    for    A+B 
•?5.0      to         55.0    for    A-B 

RECOVERIES!  Number  Expected  Aw. Cone-  Standard<l) 

of    Data  Concn  Measured  Deviation 


rl        »                     6                                  36.1                             34.8  1,17 

r^       I                     6                                 82.1                             82.1  1.38 

r3       I                     6                                  38.5                            35,5  2.37 

DUPLICATES!         Number    of                     Sample  Mean<2>  Coefficient 

Data    Pairs  Concn    Span                          ».d.  of    var,<>:> 


1                             0.0    -  20.0                 N/A  N/A 

7                         20.0    -  50.0            2.00  5.3 

6                         50.0    -  100.0            1 .71  2.6 

14                               Overal 1                       1.81  N/A 

STANDARD   DEVIATION  <».dupl>!          1,75                                  U  value!    1  T  value! 

OTWER   CHECKS!                                       Number                           Data  8tandard<l> 

of    Data                          Mean  Deviation 


Digested    BlanK  i  8  2,5  1,4] 
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QUALITY   CONTROL   GRAPHS 

TOTAL  ZINC  -  SOIL    (U6/G  AS  ZN) 


FROM:  22/08/B6 
TO:  31/t2/B6 


107,5 


100.0 


92.5 


55.0 
50.0 
45.0 

+   DL 

-  CL 

+  CL 


-  CL 


QUALITY  CONTROL  SAHPLE  A+B 


QUALITY  CQMTROL  SAHPLE  A-B 


43.3 


36.1 


28.9 


-  EXPECTED  VALUE 

—  CONTTHOL  LIMIT    ICU 


46.2 


3B.5 


30. B 

RECOVERY  SAMPLE  Rl  RECOVERY  SAMPLE  R3 

«  DATA  >  15X  OUTSIDE  CL 


0-2X  2-4%  4-6X  >  6X 


^Mw. 


0-20S  F.S. 


0-2X  2-4X  4-6%  >  6% 
20-60%  F.S. 


rlOO% 


-50 


0-2% 


2-4%  4-6%  >  6% 
50-100%  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.3.):   100  US/S  A3  ZN 
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***       ZINC       **« 


IDENTIFICATION! 
Laboratory  i    Dorset 

LIS   Test    Name    Code i    ZNUT 
Work    Station    Code     i    DOftSV 
Method    Code  i    oeippg 

Sample    Type/Matrjxt    Streams 


LaKes,  and 


Method  Introduced! 
Units  1 

Unit  Code  i 
Supervisor  ! 
Precipitat  ion 


0 1 /B3/86 

us/L  as  Zn 

063630 

F  .  Tomass  in  1 


SAhPLINGi 
Quantity  Required!  loe  ni^ 

Container         i  500  mL ,  acid  washed  Nalgene  polypropylene  container,  bagged 

in  a  c 1 ean  room 

RNflLYTICflL    PROCEDURE  I 

Samples    are    acidified    to    0.25<  using    Seastar    nitric    acid    in    a   clean    room. 
Oxygen    is    removed    by    nitrogen    gas    and    samples    are    analyzed    using    anodic 
stripping    woltammetry    on    a   hanging    mercury    drop    electrode.       Change    in    current 
when    zinc     is    stripped    from  mercury    drop    is    proportional    to    concentration. 

INSTRUhCNTATIONi 

EG  &  G  <Princeton  Applied  Research)  Model  364  Analyzer  with  Model  303  Hanging 
Mercury  Drop  Eletrode  Standormetrohm  646  VA  Processor  «lth  Model  873  VA  6anv>le 
Changer. 


REPORTINOi 
Maximum   Significant    Figures*    3  Calculated    U  valuei    0.2 

CALIBRATION! 
Bl    plus    3    standards    dally 

CONTROLS! 
Calibration!    LTB    plus    S    standards,    eg,    QCA 
Duplicate       i    End    of    mvry    run    ( approx .    mvry    15   sanw>les> 


T  value!     1 
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ZINC    -    TOTAL 

QUALITY    C0K7F0L    DATA    FROM    07/01/86    TO    04/09/86 

Labi    Dorset  Analytical    Range:       i    to     15.00   U9/L   as    Zn 


CALIBRATION 

CONTROL 1 

Number 

Expected 

Av 

.Concn 

Av .Bias 

Standard< 1> 

of 

Data 

Concn 
8.00 

Me 

asured 

-1 .03 

Dtv  lat  ion 

a       1 

87 

6.97 

1  .339 

b       1 

87 

2.00 

e.oo 

-0.00 

0.591 

a+b    ■ 

87 

10.00 

8.87 

-1  .03 

1.645 

a-b     I 

87 

6.00 

4.37 

-1.03 

1.819 

s.d.<AB>:       SM<Mlthln    run )  i         0.862         S<betueen    runs)*  1.0E4      S/Sm (       1.18 

On    any    given    day    the    calibration    is    accepted    if    the    values    obtained    lie    uithin 
the    ranges i 

5.50       to       14.50    for    A+B 
3.00       to  9,00    for    A-B 

DUPLICATES I 


Number 

of 

Sarrf>l  e 

Mean(  S> 

Coeff  ic  lent 

Data    Pairs 

Concn 

Sp 

an 

s.d. 

of    var.<X) 

13 

0.00    - 

1  .00 

0.236 

£06.0 

9 

1.00     - 

3.00 

0.  1  18 

7.5 

5 

3.00    - 

5.00 

0.472 

1  1  .8 

6 

5.00    - 

10.00 

0.301 

3.9 

2 

10.00    - 

15.00 

0.818 

6.5 

3t 

Over 

al  1 

0.350 

N/A 

STANDARD    DEVIATION  (s.dupDi  0.236  U  valuei    0.2  T   valuei 

OTHER    CHECKS!  Number  Data  Standard(l) 

of    Data  Mean  Deviation 


Long    Term   BlanK  t  b7  O.QO  0,000 
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QUALITY  CONTROL  GRAPHS 

ZINC  -  TOTAL  (U6/L  AS  ZN) 


FROM:    07/01/86 
TO;    04/09/86 


14.80 


10.00 


5.50 


9.00 


8.00 


3.00 


+  CL 


QUALITY  CONTROL  SAMPLE  A-B 


EXPECTED  VALUE 

COhfTROL   LIMIT     ICL) 

<*  DATA  >  15X  OUTSIDE  CL 


--  CL 


+  CL 


-  CL 


lOOX-1 


rlOOX 


0-2%     2-A%     4-6%     >  6%        0-2%     2-4%     4-6%     >   6% 
0-20%  F.S,  20-50%  F.3. 


0-2%  2-4%  4-6%  >  6% 
BO-100%  F.S. 


CONCENTRATION  DIFFERENCE  BETWEEN  DUPLICATES 
FULL  SCALE  VALUE  (F.S.);   10  UG/L  AS  ZN 
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GLOSSARY 


AAS 

Abs 

Av 

Bl 

C 

cm 

Concn 

Date 

DDW 

DW 

FTU 

8 

HAMES 

HOAC 

HZU 

L 

LAB 

LIS 

LTBL 

M 

meq 

mg 

mil 

mitt 

mL 

mm 

N 

N/A 

nm 

oz 

QC 

R 

rpm 

S 

Si 

Sf 


Atomic  Absorption  Spectrophotometer 

Absorbancc 

Average 

Blank 

Degrees  Centrigrade 

Centimeter 

Concentration 

Day/Month/Ycar 

Deionized,  distilled  water 

Distilled  water 

Formazin  Turbidity  Units 

Gram 

"Handbook  of  Analytical  Methods  for  Environmental 
Samples",  MO.E. 

Acetic  Acid 

Hazen  Units 

Litre 

Laboratory 

Laboratory  Information  System 

Long  Term  Blank 

Molar 

Milliequivalent 

Milligram 

One-thousands  of  an  inch 

Minute 

Millilitre 

Millimeter 

Normal 

Not  Available  or  Not  Applicable 

Nanometer 

Ounce 

Quality  Control 

Recovery 

Revolutions  per  minute 

Between  run  standard  deviation  for  QC 

Standard  deviation 

Standard  deviation  for  duplicates 
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Sw 

S.  class 

Standard  Cal 

STD 

TCU 

u 

ueq 

ug 

uS 

V/V 


-  Within  run  standard  deviation  for  QC 

-  Weights  that  have  not  been  certified 

-  Colourimeter  setting  to  control  electronic  expansion 

-  Standard 

-  True  Colour  Units 

-  Micrometer 

-  Microequivalent 

-  Microgram 

-  Micro-Sicmcn 

-  Concentration  based  on  volume  measurements 
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APPENDIX 
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APPENDIX   A 


W  &  T: 

Prior  to  1985,  W  was  the  minimum  detectable  amount,  and  T  was  1.645  times  the 
standard  deviation  of  duplicates  in  a  concentration  range  of  about  0-20%  of  full  scale. 
The  W  value  was  given  to  the  client  to  indicate  the  smallest  amount  that  could  be 
determined  when  the  actual  response  was  zero.  In  1985,  T  was  changed  to  three  times 
the  standard  deviation  of  the  same  duplicates  (reference  S).  W  was  changed  only  where 
the  minimum  amount  had  changed.  The  increase  in  T  was  made  to  be  consistent  with 
recommendations  by  the  American  Chemical  Society  (reference  8)  and  to  provide  a 
level,  above  which,  data  users  could  have  more  than  99%  confidence  that  a  result 
obtained  was  above  zero. 

To  provide  a  consistent  Laboratory  Services  Branch  approach  to  data  reporting,  the 
Water  Quality  Section  now  calculates  W  from  the  standard  deviation  of  duplicates  (Sj), 
near  zero,  by  rounding  down  to  the  nearest  1,2  or  5  digit.  T  is  five  times  W.  The 
latest  calculations,  valid  at  date  of  publication  for  W  and  T  values  of  all  active 
workstations,  are  contained  in  this  report. 
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APPENDIX  B 


PARAMETER  UNITS  WORK  TEST  FULL        W 

STATION         CODE  SCALE 


Acidity-  Gnm mg/L  CkCOs DOT ACDG 1000 6 25 

u«i/LmH PHACD ACDG lOOO 1 6 

Acidity -TFE nn/L  CaCOs DOT ACDT 50 0.2 1 

PHACD ACDT 100 0.06 0.25 

Alkalinity -Gr»n mg/L  CaCOs DOT ALKTI 25 0.1 0.5 

RATS ALKTI 25 0.1 0.6 

Alkali nity-TFE mg/L  CaCOs WALK ALKT 600 0.2 1 

DOT ALKT 80 0.1 0.6 

RATS ALKT 250 0.2 1 

WATS... ALKT 2S0 0.2 1 

Alk.TFEOS.8 mg/L  CaCOs DOT ALKT3 100 0.2 1 

Aluminum  -  Xca ug/g  aa  Al DOSOLAL ALECA 40 0.5 2.6 

Aluminum  -  CV ug/L  a«  Al DOMISC ALEXCV 1000 2 10 

ALNDCV 1000 2 10 

Aluminum  -  Xdi %  wt  aa  Al DOMETDI ALEDI 1 0.01 0.06 

Alumimum  -  Xpy %  wt  aa  Al DOMETALX ALEPY 0.5 0.01 0.06 

Aluminum  -  Xac meq/lOOg  Al DOCATION ALESC 2.6 0.02 0.1 

Aluminum-Total ug/L  aa  Al D0AA3 ALUT 200 1 5 

Cadmium-Total ug/L  aa  Cd D0AA3 CDUT 2 0.01 0.05 

Calcium mg/L  aa  Ca PRAA CAUR 2 0.02 0.1 

RMAAS CAUR 35 0.1 0.5 

WAAS CAUR 176 0.2 1 

WCAMGH CAUR 200 0.2 1 

Calcium -Xca meq/lOOg  Ca DOCATION CAESC 6 0.02 O.l 

Carbon-Diaa  Inor mg/L  aa  C ROM DIC 40 0.2 1 

ROC DIC 40 0.2 1 

DODIC DIC 10 0.02 0.1 

Carbon-Diaa  Org mg/L  aa  C ROM DOC 20 0.2 1 

ROC DOC 20 0.1 0.6 

Carbon -Organic %  wt  as  C DOOXMAT ORGC 100 0.1 0.6 

Chlorida mg/L  aa  CI ROM CLIDUR 60 0.2 1 

200 0.2 1 

RMSICL CLIDUR 60 0.05 0.25 

WCL CLIDUR 600 0.2 1 

PRICI CLIDUR 2 0.01 0.05 

ug/filtCl PRLOV CLIDUR 100 1 5 

Chlorophyll-* ug/L RCHLO CHLRAT 10 0.2 1 

Chlorophyll-acid ug/L RCHLO CHLRAC 10 N/A N/A 

Chlorophyll-b ug/L RCHLO CHLRBT 10 0.1 0.6 

Clay Xbtwt DOPARTSZ CLAY 100 1 6 

Colour -Tru« TCU WCOL COLTR 100 0.6 2.5 

HZU DOCC COLTR 100 1 6 

Conductivity uS/cm  025° WPC COND25 6000 N/A N/A 

DOCC COND26 300 0.2 1 

PRICI COND26 100 0.2 1 

COND-SEW COND25 3000 5 26 

RATS COND25 2000 1 5 

WATS COND25 2000 1 5 

Copper ug/ga«  Cu DOHMTE CUUT 26 0.6 2.6 

Fluorid« mg/L  as  F WFNO3 FFIDUR 2 0.01 0.06 

ug/L  at  F DOSPP FFIDUR 100 0.2 1 
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PARAMETER  UNITS  WORK  TEST  FULL        W 

STATION         CODE  SCALE 


Iron  -  Xdi %  wt  as  P« DOMETDI FEEDI J 0.02 0.1 

Iron  -  Xpy %  wt  u  F« DOMETALX FEEPY 1 0.005 0.02B 

L«ad  -  Total ug/g  aa  Pb DOHMTE PBUT 100 2 10 

Lead ug/L  aa  Pb DOASV PBUT 2 0.1 0.8 

MagneBium mg/L  as  Mg PRAA MGUR 0.5 0.006 0.025 

RMAAS MGUR 7 0.02 0.1 

WAAS MGUR 35 0.1 0.5 

WCAMGH MGUR 80 0.1 0.6 

Magneaium-Xsc meq/lOOgMg DOCATION MGESC 2.5 0.01 0.05 

Nickel  -Total ug/g  aa  Ni DOHMTE NIUT 200 1 5 

Nitrogen-NHs+NH^ mg/L  »•  N PRNUT NNHTFR 5 0.005 0.025 

NNHTUR 6 0.005 0.025 

RNDNP NNHTFR 2 0.002 0.01 

SDNP NNHTFR 50 0.1 0.5 

ug/LasN DONUT NNHTFR 1000 1 5 

ug/filt  N PRSEQ NNHTFR 125 0.125 0.625 

Nitrog«n-N03 ug/filt  N PRSEQ NN03FR 50 0.25 1.25 

mg/L  as  N PRICl NN03UR 2 0.01 0.05 

ug/filtN PRLOV NN03UR 100 0.5 2.5 

Nitrogen ■NO9+ NO 2 mg/L  as  N RNDNP NNOTFR 6 0.02 0.1 

SDNP NNOTFR 60 0.1 0.5 

WFNOS NNOTUR 20 0.1 0.6 

ug/L  asN DONUT NNOTFR 600 3 10 

Nitrogen  -  NOj mg/L  as  N RNDNP NN02FR 0.25 0.001 0.005 

SDNP NN02FR 2 0.005 0.025 

Nitrogen-T  Kjdl mg/L  as  N RTNP NNTKUR 2 0.02 0.1 

STKNP NNTKUR 25 0.05 0.25 

Oxygen  -  BOD mg/L  as  O SBB0D5 BODS 400 0.2 1 

Oxyg«n  -  COD mg/L  as  O ROOD COD 100 1 5 

CODF 100 1 6 

SBCOD COD BOO 2 10 

PH DOCOP PH 14 N/A N/A 

DOT PH 14 N/A N/A 

SBPH PH 14 N/A N/A 

PHACD PH 14 N/A N/A 

RATS PH 14 N/A N/A 

WATS PH 14 N/A N/A 

WPC PH 14 N/A N/A 

pH  -  SoilXca DOSOILPH PHECA 0 N/A N/A 

pH-SoUXw DOSOILPH PHEW 9 N/A N/A 

Phenolics ug/L  Ph«noI ROPHEN PHNOL 60 0.2 1 

Phosphorus-Sol mg/L  as  P RNDNP PP04FR 0.125 0,0005 0.002 

SDNP PP04FR 10 0.02 0.1 

Phosphorus-Tot mg/L  as  P RTNP PPUT 0.2 0.002 0.01 

STKNP PPUT 5 0.02 0.1 

ug/L  as  P DOP PPUTl 200 0.2 1 

Potassium mg/L  as  K PRAA KKUR 1 0.01 0.05 

RMAAS KKUR 10 0.02 0.1 

WAAS KKUR 50 0.1 0.6 

WNAK KKUR 40 0.06 0.26 

ug/nUK PRLOV KKUR 60 0.6 2.5 

Potaasium-Xsc meq/lOOg  K DOCATION KKESC 0.75 0.01 0.06 

Sand 96  by  weight DOPARTSZ SAND 100 1 5 
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PARAMETER 


UNITS 


WORK 

STATION 


TEST 

CODE 


FULL        W 
SCALE 


SUicon. 

sut 

Sodium 


Solidi  -  Diu. 
Solids  -  Iga.. 

Solidi  -  Part 

Solid*  -  Tot . 
Sulphttt* 


Sulphate  -  Xw... 
Sulphur  Dioxide 
Turbidity 

Zinc -Tot 

Zinc 


mg/L  as  Si.... 

%  by  weight., 
mg/L  as  Na... 

ug/filtNa 

mg/L 

m«/L 

mg/L 

mg/L 

ug/filt  SO4... 

mg/L  as  SO4 

ug/Clt  SO4... 
mg/L  as  SO4 

ug/g  as  SO4. 
ug/filt  SOj- 
PTU 

ug/g  as  Zn.... 
ug/L  as  Zn... 


ROM 

RMSICL 

D0PART9Z 

PRAA 

RMAAS 

WAAS 

WNAK 

PRLOV 

RMTSD 

SOLIDS 

soLros 

RMTSD 

SOLIDS 

SOLIDS 

PRSEQ 

WS04 

PRICl 

PRLOV 

RMDS04 

DOANIONX 

PRSEQ 

RMTUB , 

WTUB 

DOHMTE.... 
DOASV 


SI03UR .. 
SIOSUR.. 

SILT 

NAUR.... 
NAUR.... 
NAUR.... 
NAUR.... 
NAUR.... 

RSF 

RSF 

RSPA 

RSPA 

RSTA 

RSP 

RSP 

RST 

SS04FR. 
SS04NF. 
SS04UR. 
SS04UR. 
.SS04UR. 
SS04UR. 


.10 

.10 

.100..- 

.1 


SS04EW. 
SS02FR.. 

TURB 

TURB 

ZNUT 

ZNUT 


.20 

.100 

.200 

.60 

.1000... 
.3000... 
.3000... 
.3000... 
.30000.. 
.1000... 
.3000... 
.60000.. 

.260 

.260 

.100 

.10 

.600 

.200 

20 

.100 

.350 

.200 

.200 

.100 

.16 


.0.1 0.5 

.0.02 0.1 

.1 6 

.0.01 0.06 

.0.02 0.1 

.0.2 1 

.0.2 1 

.0.5 2.6 

.N/A N/A 

.5 25 

.10 60 

.6 25 

.20 100 

.0.2 1 

.1 6 

.10 60 

.1.25 6.26 

.1.25 6.25 

.N/A N/A 

.0,06 0.25 

.2.6 12.6 

.0.6 2.6 

.0.1 0.6 

.0.6 2.6 

.1.66 8.26 

.0.06 0.26 

.0.02 0.1 

.1 5 

.0.2 1 
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